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yflK 550.8;84;85 


Ha ocHOBaHnn KpriTHHBCKoro aHajiroa oSmnpHoro (jiaKTii- 
hgckoto Maiepnajia n jiHTGpaTypHbix flaHHiix b MOHorpaijinn 
oScyjKflaeTCH cncTGMa noHCKOBbix KpnTepneB n $aKTopoB Ha 
cyjib(J)HHHbie pyflbi HopnjibCKoro Tima, npnHGM ocHOBHoe BHHMa- 
Hne yflejiseTCH rpynne neTpojiorHHecKHX, ByjiKaHOJiorjrTGCKnx, 
MHHGpajIOrHHGCKHX H TGOXHMHHGCKHX KpHTGpneB H npH3HaKOB. 
B TO /KG BpGMfl HOflHGpKHBaGTCfl pOJIb CTpyKTypHO-TGKTOHH- 
necKHX, jiHTOJioro-CTpaTHrpaijjHHecKnx, rHflporBOXHMH'recKnx, 
reO(J)H3M’I6CKHX H flpyrHX KpHTGpHGB H (jjaKTOpOB. yKa3bIBa6TCH 
Ha nOHCKOByiO pOJIb 3KCnjI03HBHbIX SpGKHHH H KOSlJxJinpHeHTa 
3Kcnjio3HBHOCTH npH pGrHOHajiLHOM paiiOHHpoBaHHH njiomaflGii. 
ITporH03HOG 3HaHeHH6 hmggt npHBOflHMaH b pa6oTG HOBas reHe- 
THHecKaa KJiaccn<|)HKan;nfl fli«J)(J)BpeHpHpoBaHHbix HHTpy3mi, 
B TOM HHCJIG pyflOHOCHbIX. 

MoHorpaiJina npGflCTaBJiHGT nHTepec fljia reojioroB-noncKO- 
bhkob, nGTporpaiJjoB, cnepnajiHCTOB no pyflHHM mgctopo/krg- 
HHHM H CTyflGHTOB CTapmHX KypCOB TGOJIOrH’IGCKHX (JaKyjibTe- 
TOB. 
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(6) H3flaT6JibCTBo «HayKa», 1978. 



nPEAIICJIOBIIE 


Corjiaciio pemeiniHM XXV Cbe3fla KITCC o pacmHpemin MiiHepajiBiio- 
CbipbeBoii 6a3Bi IIopiiJiBCKoro KonSmiaTa nepeji, reojioraMH nocTaBJieiia 3aflaaa 
hohckob SoraTBix Mefliio-iiHKejieBBix pyfl. nocjiejuiee HeB03wo?Kiio 6e3 pa3pa- 
6otkh iiaiiSojiee 3<Jx|)eKTHBiiBix KpiiTepneB noiiCKOB pyAonociiBix niiTpy3iifi 
no Beflymim OTpacjiH.n reojioriinecKiix 3iiainifi na hx coBpeMennoM ypoBiie. 
Oco6oe bum Mamie u AaiiHOii pa6oie yAejienoii3BiCKamiio npocTeinnux Byjmano- 
.loriinecKiix, MarMaTiinecKiix, neTpoxiiwunecKiix, reoxiiMiinecKiix, Miinepa.no- 
runecKiix h apyrux motoaob BbiflBJiemifl noTeiipnajiBiio pyflonociiBix iniTpy- 
3hbob h jin njiomaAeii hx pacnpocTpanemiH. Kpone Toro, pa3pa6oTaiibi ociiobh 
reneTiinecKoii KJiaccn$tiKau;iiii pyflonociibix HiiTpy3iiBOB ajih nx pa36paKOBKii 
b flajiBHeninexi, c pejibio BBiflBJiemifl TaKOBBix, necymiix Mefliio-iniKejieBoe 
opyfleiieiiiie. B Hamicaimn pa6oTBi npiiiiHJiii ynacTiie (cm. orjiaBjieHne) 
reojiorn IIopiiJibCKoii KOMnjieKCiioii reojioropa3Beflonnofi OKcneAiipnn KrY 
n coTpyjuniKH AH CCCP, npii'iew pojit peflaKTopoB-cocTaBiiTejieiT b3hjih 
na ce6n HOKTopa reoji.-sniii. nayK A. M. BiiJiencKiiii (HKTP3) 11 B. B. 3o- 
jioTyxiiH (Iirnr CO AIi CCCP). 

IiecoMHeimo, 6ojiBinyio nojn>3y hjih pa3pa6oTKii H3JiaraeMBix KpiiTepnes 
noiiCKOB pyflOHOCIIBIX IIIITpy3HII npiiiiecjiii, hbjihhcb hx (JiynaaMeiiTOM, pan- 
11 lie iiccjieji,OBaiiHH B. C. Co6ojieBa, B. II. KoTyjiBCKoro, C. B. 06pyneBa, 
10. M. IIIemiManna, B. H. Po>KKOBa, M. JI. Jlypte, Ii. Ii. YpBaHneBa, 
n. E. 0$<i)Maiia, M. Ii. PoajieBCKoro, A. n. JIe6e;ieBa, B. II. roii.biaaK«Bon, 
a b Teneime nocjiefliiero flecflTiuieTiifl A. II. ApxunoBoii, B. Ii. BaTyeea. 
A. M. BiiJieiiCKoro, 10. T. Baciijn>eBa, A. TJ. reiiKima, B. C. PojiyfiKOBa, 
TJ,. A. T^ofliina, B. B. ^HCTjiepa, 0. A. T^ioniiiKOBaJO. II. T^wiiipiieBa, B. B. 3o- 
jjoTyxmia, IT. O. IlBaiiKHna, B. T],. Kap6BiineBa, B. O. KpabpoBa. T. II. Ka- 
BapAHiia, B. A. JIiojibko, Ii. C. Mamina, T. B. IlecTepeiiKo, B. C. IiecTepoB- 
CKoro, T. II. IieMeiieiiKa, B. B. OneiimiKOBa, H. II. nojibKiiiia, B. B. Pn- 
6ona, B. K. CTerianoBa, T. II. CTapiipBiiioii, E. B. TyranoBoiT, A. B. Tapa- 
coBa, I],. M. TypoBpeBa, B. A. IIIaTKOBa, II. O. II(e,npiiHa, B. B. IOaiihoiT ii pp. 

Abtopbi c 6ojibihoii noJii.3oii A.nn pa6oTBi oScyniflajm pa3JinniiBie Bonpo- 
cu reojioniii 11 MarMaTii3xia c reojioraMH IiopnjibCKoii 3Kcnefliin,mi JI. JI. Ba- 
yjiniiBM. B. O. KpaBHOBBiM, B. C. IlecTepoBCKHM, 0. A. T^iohiiikobbim. 
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10. II. Ceflbix h H. O. IU,eapHHWM, KOTopmi, nojibsyacb c;ry>iaeM, BbipamaiOT 
6jiaroflapnoc,Tb, a TaioKe Gjiaroffapiibi sa noMom,b b npoBeaeiimi paiiHOH pa- 
6oth TexfiMKaM-reonoraM H. A. roroJieBOn, F. JI. MejibiiiiKOBOH, JI. C. Illyc- 
TOBofl ii jia6opaiiTy A. B. XhbiSoboh. 

I fpeflJiaraeMOH BimMaiinio BiiTaxejiH pa6oTa (j^aKTiraecKii npeACTaBJiaeT 
co6ofi npopoji/Keniie (npaimniecKiiH acneitT) panee onydjiHKOBaimoH b h3- 
flaTejibCTBe «IIayKa» (IIobociiShpck, 1978) Moiiorpacjmii KOJiiieKTiiBa aBTopoB 
(dleTpojioriia h nepcneKTHBbi pynoHOCiiocTii xpannoB ceBepa CiiGupcKOit 
HJiaT(|)opMbi». CTapaacb HsCeraTb noBTopeaiiu, aBxopbi TeM ne .\ieiiee imorAa 
Bbiny/KAeiibi HanoMHHTb rjiaBHbie aepThi n ocodeniiocTii reoJiorHH it neTpoaorsH 
pyflonociibix HHTpysHH A-XH. apryMeiiTapiau npeAJiaraeMbix noiiCKOBbix Kpii- 
TepHeB Ha cy;ib(|)Hfliibie pyau HOpiuibCKoro Tima. IieT coMHeiina. mo ohh 
oyayT coBepmeHCTBOBHTbCH no Mepe iiaKonjieHHH ^aKraaecKoro MaTepaana 
h ero AaubHeauiero 060 6 mean a. 



r ji a b a 1 


CTPyKTyPHO-TEKTOIIII^IECKIlE 
II JIHTO JlOrO - CTPATHIT A<DI1 M EC K' IIE 
IIOIICKOBblE (DAKTOPLI 


B pernoHajibHOM njiane IIopiiJibCKiin panoii npiiyponeH k IIpeATaHMHp- 
ckou CTpyKxypHo-tJjopMapnoHHOu aone h pacnojionten b npe^ejiax HopiiJib- 
ckou TpannoBofi cyGnpoBHiipim (IleTpojiorHH h liepcneKTUBH..., 1978), rAe 
mnpoito pacnpocTpaiieiibi pa3iioo6pa3HLie no B03pacTy,Mopc()OJiorHii,BHyTpeB- 
neMy CTpoerinio n pyAOHOCHOCTH HiiTpy3HBH, OTHOCHMbie k rnnep6a3iiTOBon 
cySdjiopMaprai TpannoB, a TaK>Ke JUicjklDepeHpnpoBaiiHaH cepua aas (P 2 — T a ). 
3 bojiioh;iik jiar.MaxH3Ma n pyfloo6pa30BaniiH Tecuo conpancena c TeKTOinine- 
ckhm pa3BHxne.M pernoiia. 

CTpyKTypia moKiiero apyca n .T a t<1j op m e ini o r o nexjia, ccjjopMiipoBaBiiiHe- 
ch b Toaoiine BeHflCKO-cpeHHenajieosoiicKoro TeKTOHO-ceATiMeHTapnoniioro 
u,KKJia, npepcraB.Tieiibi cjieAyiomiiMii KOHCCAHMeoTaniioiiiibiMH crpyKiypaME 
nepBoro nopnjr.Ka: HopirabCKo-XapaejiaxcKjin nporii6, XaiiTaHCKO-Pbi6nmi- 
CKHH B3JI. CbIBepMHHCKHH npOTIlS, JlyPHIICKI-IH Ba.TI. 

HopnjibCKo-XapaejiaxcKHH nporn6 na sanape n ceEepo-3anaAe mieeT 
o6m,ee KpbiJio c ^ypuHCKHM BajiOM, na ioro-BOCTOKe c XaiiTaiicKO-PbiSiiHii- 
ckhm BajiOM, jxa ioro-3a:naAe on orpaimqeH MrapcKiiM BbiCTynoM 6afiKajinp. 
OpiieiiTiipoBKa npornSa ceBepo-BocTonnaa, npoTB/KeimocTb 200—250 km, 
miipnna 50—-75 km. IIporii6 Bbino.uieii BeiipcKO-CTiepiienajieosoiicKi-iMii ot.xo- 
aceHHHjra o6tu,eii mohuiocteio Go.xee 6 km, mto b hes pa:?a npeBbimaex Moipi-iocTb 
pa3peaa na XaiiTancKO-PwSHHHCKOM noflUHTi-ra. HeiiTpajibiiaH nacib nponi6a 
xapaitTepH3yeTCH naiiSo.xee nojiiibiMii pa3pe3aMH cpeAHe-Eepxnenajieo3ofi- 
ckhx OTJio>KemiiT. KpaeBbie nacTH nponiSa ocjiojkiihiotch noAiiHTHHMii BTopo- 
ro nopHAKa, mto noflTBep/KAaeTCK C0Kpam;eBHLiMH 6eccyjibc{)aTHHMH Teppuren- 
Ho-Kap6oiiaTiibiMH (I thh pa3pesa) AeBOiiCKiiMH ocaAKaMii. 

XaiiTancKO-PbiSHiiHCKiin Baji (cboaobo-Sjiokoboo noAiMTiie) cjiyjKHT 
rparaipeii CbiBepMiincKoro 

puna Bajia ot 30 ao 60 km, npocjie?KeniiaH AJinna 6ojiee 300 km, npocTHpamie 
ceBepo-BOCTonnoe. B nonepennoM ceqeiiioi CTpyKTypa HMeeT KopoSnaTo CTy- 
nennaTLiii npocjjnjib, oTpaiKaiomnn rjibi6oBbie ABHJKeniiH 6jiokob ({jyiiAaMeHTa. 
Ot och noAHfmiK naSjnoAaeTCK necKojibKo CTyneneii, Bbipa/Kemibix (JuieKcy- 
poo6pa3iibiMii CKjiaAKaMn c yrjiaMn naAeniin ot 10 ao 30°. Hapo Bana cjiojks- 
iio nopoAaMii KeMSpiiK, a kphjimi — ocaAKaMH opAOBima, cnjiypa, KapSona, 
nepMii n Tpnaca. 3oiibi nepexoAa ot Bajia k CMejKHHM nporn6aM, nsyneniibie 
3. B. JlyHHHHM (1971—1975 rr.) f. paiione Tajmaxa, MnKqariAbi n b Apyrnx 
MecTax, xapaKTepn3yioTCH pe3KHM yBejiiiqeiraeM b pa3pe3e AeBoncKiix <Jiop- 
Maunfi Teppureiiiion n KapSonaTiiou cocTaBjiaioui,eu, noHBJieiineM KonceAn- 
MeiiTapHOHiibix 6peKMHH c oAHOBpeMeiiiibiM ncnesHOBeiiiieM cyjibcjlaTOB ii 
coKpameiraeM moiaiioctii owio/Kennii. C 3onaMii (Joapiiajibiibix H3Meiiennii agboh- 
ckhx OTJiO/KeHiiii coBnaflaioT npeATynryccKne (JuieKcypti, rAe no reo$H3iwe- 
ckhm AaniiHJi BbiAejiaioTCH oceBbie jihhhh pa3JioMOB ^ytiAaMeHTa, 3aJio>KHB- 
mnxcH b Aonajifc03oncKoe jjpeaiH. PyAOKOHTpojinpyiomaH poJib SopTOBbix 
qacTeii na,ireo3oncKnx CTpyKTyp, coBnaAaiom,nx c toktoii line ckh aKTHBiibiMH 
3onaMH (pacKOJibi (JjyiiAaMeHTa), mo>kgt paccMaTpi-iBaTbcn icaK nanSonee 6jia- 
ronpnnTiibin nyTb ajih ABH>Kerm>f MarMaTiniecKiix pacnjiaBOB, n b to ;-i;e BpeMH 
c()AeKcypnbie nepeni6bi hbjihiotch bhcto CTpyKTypiibiM (})aKTopoM, o.xaronpH- 
HT1IHM AM .TOKaAH3alIHH l-IHKeJiei[OCHbIX HHTpy3HH, r ITO BHAHO H3 CTpyKTyp- 



HLIX n03imilH II3B6CTHHX MeHHO-HIIKejieBBIX pyAHBIX y3JTOB (JIlOJIBKO 

h Hp., 1973). 

^yAHHCKiin Ban, pacnoAomeimbin b ceBepo-3anaAHon nacTii pafioHa, 
nOJIHOCTBIO nepeKpBIT IOpCKO-MejIOBBIMII II ^JeTBepTMHHBIMII o6pa30BaHIIHMII 
HajiO/KeHiioro EiniceH-XaTaiircKoro npornSa, BCJieACTBiie nero CTpoenne 
Bana ii3yneHo oneiib cjia6o. IlpocTiipaHiie ocii Bajia MenneTCH ot cySMepiiAiio- 
najibHoro ao cyGmiipoTiioro b BepxoBbe p. IIhchhh; mnpiiHa no aahhbim 6y- 
peHnn n cencMopa3BeAoniiBix npoijiijiefi 60—80 km, 

KiiJioMeTpoB. B cboaoboh nacTii CTpyKTypBi 3ajieraiOT BepxHenpoTepo3oncKiie 
ii Hii;i-menajieo3oncKiie o6pa30BaniiH. B IlrapcKOM panone BepxHenpoTepo3on- 
CKiie nopoABi BBiBeASHBi Ha AneBiiyio noBepxHoCTbii o6pa3yioT cao;kho nocTpo- 
ohhbih ropcT. 3aAO/Keirae )T,yAiiHCKoro Bana, no-BiiAHMOMy, ciuixpoiiHo c 3a- 
jioHienneM HopiiAbCKO-XapaeAaxcKoro npornOa. 

TyHryccKan ciiHeKJiii3a npeACTaBJineT coSon Kpynnyio KoiiceAHMeHTa- 
Aiioimyio CTpyKTypy, HaAomeimyio na reTeporennoe Hii>KHe-cpeAnenaAeo3on- 
CKoe ocHOBanne. CpeAii njiiiKaTiiBHBix CTpyKTyp, THroTeioipiix k 3anaAHOMy 
oopTV TynryccKon ciineKJiH3Bi, bbiaojihotch CbiBepMiiHCKiifi nponi6, anaAo- 
nraHBifi no CTpoenmo HopiiAbCKo-XapaeAaxcKOMy nponiSy. CbiBepMiiHCKiin 
nporn6 co'iAeiiHeTCH co CTpyKxypaMii npneniicencKon 3ohbi hoauhtiih no 
HManrAiiHCKO-KbiCTBiKTaxcKOMy pasAo.wy, npocAemennoMy a MepiiAnonaAb- 
hom HanpaBnenim na paccTOHHnn CBBime 500 km (puc. 1.1). 

CTpyKTypBi nepBoro nopnAKa ocao>khhiotcm ii pa3o6m;aioTCH CTpyKTypa- 
mii BToporo nopnAKa. Ochobhbimii CTpyKTypHBiMii aAeMeiiTaivra, onpeAeAHJomm- 
mii npocTpaBiCTBennoe noAomemie ii3BecxHBix pyAKBix y3AOB, hbahiotch 
Kpymibie SpaxuciiHKJiiiiiajiii (MyAbABi). ycTanoBAeno npn btom, nro npoMBim- 
Aeimo-pyAOHOCHBie iiHTpy3iin npnyponeiibi k CTpyKTypaM, npomeAmiiM 3a- 
Koiinennoe SBOAioAiiomioe pa3BiiTiie. B 3(|)(|)y3iiBHyio CTaAino 3to namAo ot- 
paiKemie b o6pa30Banini Aii(|)(|)epeHn,iipoBaHHOH cepnn abb, iianaAbiibiMii AAe- 
naMii KOTopon hbahiotch Tpaxn6a3aABTBi ii aHAe3iiTo-6a3aAbTBi, a KOHenHBiMii 
miKpiiTOBBie 6a3aABTBi, ato CBiiAeTeABCTByeT o raySoKO 3ameAmen rAySiiiraon 
Aii$(|)epeHi];iiaiaiii KaK nenpoMeHHOM ycAOBim noHBAemiH niiKeAeiioCHBix 
iiHTpy3iiBOB. ycTaHOBAenae cbh3ii toktohiikii ii Mai’MaTH3Ma (ii b nepByio one- 
peAB c 3(|)(|)y3iiBHon n skchaosiibhoh (JapiinMii) — pemaiomee ycAOBne npn 
peniOHaABHOM nporH03iipoBaHini KaK b npeAeAax KpymiBix nponiSoB, TaK n 
AOKa.ABHBix TeKTOHo-MarMaTiinecKiix CTpyKTyp. 

B cocxaBe HopiiAbCKo-XapaeAaxcKoro nponi6a bbiasahhjtch HopiiAb- 
CKan. BoAoronancKan, XapaeAaxcKan, MKOHCKan MyAbABi (TeKTOHO-MarMa- 
TimecKiie, ByAKano-TeKTominecKiie CTpyKTypBi). MyABABi BBinoAHeHBi Teppu- 
renHBiMii ocaAKaMii TynryccKon cepim n Ty$0AaB0BBiMii o6pa30BaHiiHMii nep- 
Mo-Tpuaca. KaiKAan ii3 BbiAeAeroiBix My aba npeACTABAneT co6on oSocoSAennyio 
AOKaABHyio TGKTOHo-MarMaTimecKyio CTpyKTypy, c pa3BiiTiieM n $opMii- 
poBaniieM Koxopon bo BpeMenn ii npocTpaHCTne CBH3an HiiTpy3iiBiiBin, skchao- 
3iiBHBin n 3(J)c{)y3iiBHBin TpannoBBin MarMaTH3M. Bee ii3RecTHbie npoMBimAen- 
iio-niiKeAenocHBie iniTpy3iiBBi pacnoAaraioTCH b 6optobbix nacTHX MyAbA, 
oSbiaho npnyponeHBi k ynacTKaM peiiTpiiK aiih aabiibix sambikahihi nocAeAHiix 
na nepecenemiii nx rAySiiHiibiMii MarMonoABOAHin,iiMii pa3AOMaMH, o6pa3ya 
CBoeo6pa3Hbie pyAiio-MarMaTimecKiie y3ABi (cm. puc. 1.1) Pa3BiiTiie TeKTomi- 
necKiix (ByAKaHo-TeKToniinecKHx) CTpyKTyp iiMeex pemaiomee 3iianeHiie aah 
Bcero xoAa xiarMaTH3Ma, BKAionan n pyAHo-HHTpysiiBHBin npopecc. 

B npeAeAax CbiBepMnncKoro nporn6a. OTHocnin,erocH y*e k IlyTopaH- 
CKOfi CTpyKTypno-(|)opMai];iioHHon 3one (Maxim. 1975), BBiAeAHioTCH IiMaHr- 
AiincKaH, JlaMCKO-MiiKnaiiAiiHCKaH n XeTa-XaHTancKan TeKTono-MarMaTii- 
necKiie CTpyKTypBi. Han6oAee ;j,eTaAbno 113 btiix CTpyKTyp ii3yneiia HMaHr- 
AiniCKaH nyABAa, paccMaTpiiBaeMan kak naAomeHiiBin TeKTono-ByAKaHiinecKiin 
nponi6 (KpaBpoB, 1973). Ot HopiiAbCKon h BoAoronancKon MyAbA Cbi- 
BepMimcKiin npom6 oxAeAen XaHTancKO-PbiSuHiiCKiiM baaom, BBiKJniHiiBaio- 
ihiimch b MemAypenbe XemoAHX — Ahkaii, rAe npoxoAHT 3011 a MiiKnaiiAiiH- 
CKoro pa3AOMa, HBAHiomeroca, b cboio onepeAb, rpanimen arux CTpyKTyp c 
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Puct 1.1. CTpyKTypHt-TeKTOHiraecKaji cxeyia HopHJitcKoro paficma, CocTaBHira JI. JI. Bayjisa, H. <5, IHe^pna, 1976. 

C,TpyKTypiiT,ie npycbi: 1 — 3ie30KaSno30ilOKHit (Mz— Kz), 2 —BepxHenaJiecMoitcKO-nnjKHeMesoaoitcKnia: {sepzaenepMCEaS—rpaacoBtifi, Pj — T), 3 —BepxHenane030ftCKHi 
(C, — P t ), 3 — opennenajie03oftcKHit (Ci — S), 5 — HiiHtnenajie030ftcKnit (O —e), 6 — BepxaenpOTepoaofictraii (Pr>; 7 — och ochobhhx njiHKaTHBHUx crpyicryp (1 —an- 
THitJiHiiajiH, 2 — CHHKJimiaJin); s — 3011H ochobhhx pa3jiOMOB (1 — CeBepo-XapaeJiaxcKan, 2 — XIsoHHCKaH (BoraHoncKaii), 3 — ®OKHHcno-TaHrapanaxcKaH, 4 —fl,an- 
HHKaHCnaa, 5 — IIoynjibCKaH, 6 — KyMrHHCMH, 7 — KacraKTaxcKaH, 8 — HMaHrBUHCKO-JIeTHHHCKafi, J — Kera-HpOiracKafl, 10 — XaHTafiCKaa, 11—MHKHaHMH- 
ci<aH); 9 — npoine pa3pHBHHe iiapymeiraH (a — ycTaiioBjieimHe, 6 — npewnojiaraeM&ie); 10 — H30naxirrH sn>JmzocT«S Ty<JOJiaBOBHx oopasoBaiinft; 11 —noJiiirCHHuc 
najreoByjiKaiihi; 12 —Tpy6i;n BspHBa; 13 — nn$$epeHKnpoBaHmie rnirpysHB rBnep6asrcrt>B08 cyccjiopMamm; 11 —CJiaCoaaipjiepeaHHiJOBtiHHBie, neanilxJiepeHninpoBaHHHe 
HHTpysim aonepHTOB n raCCpo-nojiepirroB CasnTOBOft i ey6mejio<moii cyOjjopMaroffi::. IS — BMnsrouKM rarpysHS rpairaT-nopinpou. 




























Puc. 1.2. Paswetuenno AniJxJepeHpiipoBaHHBix py^onocnux iinTpyaufi >aoopo- 
flojiepnTOB b cTpaTtirpaifiHTOCKOM pa3pe3e. 

MP — MopOHrOBCKaa; H-I — Hopiuihcit-I; H-II — Hopaahcn-II; HP — r. Hepnoft; 

JejieHaa rpraa; H<5 — HiiattteiJjOKiiHcitaa; BT — Bep x HeTa jih a x ck ati (neTEH: 
XP — XapaejiaxcxaH, G3 — CcBepo-aananJiaa, 103 — IOro-aanamiaH, GB — CeBepo- 
BOCTOBHaa); HK — Haitoxoaciiaa, MH — Ma H TypoBCKaa; IIM — UMaaraHHCKaa, 
3b 3yooBCnaa, XK — XioitTiiHCKaa, HT — HHBfHerajiHaxCKaa, HH — Hiiaaieno- 

]mabCKaa;rP—ropCTpoeBCKaa. 


















XapaejiaxcKoii MyjibAon. B npeAenax npomSa pa3BHThi Mnoro'racjieHHbie 
cTpyuTypai 6onee BHConoro nopnAKa — 6paxncHHKJiHHa:iH, KynonoBHAnbie 
n BaJioo6pa3Hi>i3 noflHHTiiH ii <():ieKcypbi. 

Z^n3TjiOHKTHBBbie HapymennHnpeflCTaBnmoT co6on ray6iiHHHe pa3Jionu, 
pyROKOHTpo:iHpyioin;aH poJit KOTopbix noAiepKHBanacb 5o:ibninHCTBOM nc- 
cnesoBaTeneS; onn ycTaHOBJieHbi KaK baoab conneHemin pa3H0B03pacTHux 
Qjiokoi; (JiyHAaiieHTa, Tan n no oKpaimo Cii6iipcKoiinjiaT(J)opMbi: no 3anaAHon 
oKpaime npoBHHAnn npoxoAHT EnncencKHn MepnAnoHanbHHH pa3noM, baojib 
ceaepHon — EnncencKO-KoTyncKHn, nacTbio noToporo HBnneTcn CeBepo- 
XapaenaxcKiin pa3JioM, Ha BocTone — TaHMbipo-BanKanbCKnn (Bhjhoucko- 
Kotvhckhh;) cyoMepnAnonajibnun pa3jiovi; iomnan rpaHnpa npoxoAHT no 
HninaeTynryccKOiiy CTpyKTypnony niBy (TyHryccKOMV pa3jioxiy) no 30He 
coAneHeHHH pa3H0B03pacTHbix 6 jiokob <|>yHAaMeHTa. 

B npeA e;iax co6ctbbhho HopnnbCKoro panoHa pa3pHBHbie AHcnoKapnn 
npeActaBjieubi pa3.no.MaMH rnySoKoro 3aAomeHna n npnnoBepxnocTHbiMH pa3- 
pi.maMH. IlocneAHHe’niHpoKO pa3BHTH bo Bcex ropn30HTax nexna. AnnanTyAa 
nx AoaTiiraeT 500 m, npoTnnceHHocTb — AecnTKn KnnoMeTpoa. IIo Mop<|)ono- 
mecKHM npn3HaKaM cpeAM hhx BbiAennioT c6pocbi, B36pocu, c6poco-CABiirn, 
HaAunm. K pa3JioMaM rnyooKoro 3ajionc3«n;i omeceHu BorannACKnl, ITn- 
cuncKHH, HopHJibCKo-XapaejiaxcKnn, IlMaHrAHHCKo-KbiCTHKTaxcKiin n Mhk- 
qanAHHCKnS. PyAOKOHipojinpyioipaH po:ib A0Ka3aHa Jinmo AJin HopnubCKo- 
lapaenaxcKoro n IlMaHrAnncKo-KbiCTbiKTaxcKoro pa3AOMOB. CneAyex OT.we- 
®Tb. nxo pacno3HaBaHne pyAOKOHTpojinpyioipiix rjiy6nnHbix pa3A0M03 cpeAn 
iponnx pa3pbiBHbix HapymeHnn 3HTpyAHeHo, Tan nan nona ne ycTaHOBneHbi 
ipucnaKH, no KOTop.sin tot ijis hhoh pa3pbie MonceT 6tiTb ono3HaH nan oto- 
!pa;K3ane rjiy6nnnoro pa3JioMa. 

MapnAy c cy6M3pHAHOHajibabi.MH b nanecTBO MarMoaKTHBHbix paccMaTpn- 
taioTsn Tanate rnnoTeTHiecKne cnpHTbie pa3.no.Mbi ceBepo-3anaAHoro. ceBepo- 
jocxoAHoro n cy6nrapornoro npocTnpaHnn. Han6onee o6ocHOBaHbi pa3noMbi 
leBepo-BOCTOAHoro npocTnpaHnn', ((mKcnpyevibio no H3MeHeHmo ^apnn n moih,- 
hoctoh cpeAne-BepxHenaneo30HCKnx o6pa30Bamin. 

Tecnan reHeTimecKan n BpeneHHaH B3anMocan3b ^opMupoBaHnn .viynbA 
h BHeApennn HHKejienocHbix nnTpy3HH CBHABTOJibCTByeT 0 tom. hto Kansan 
Myn.sAa MomeT npeACTaBJiHTb co6on pyAHbin panon, a ee peHTpnKJinHa:ib — 
pyAHiin y3en. CTeneHb n xapaKTep pyAOHocHocTH pyAnoro y3na onpeAenn- 
iotch npnyponeHHocTbio k .viynbAaM Mar.MonoABOAnmnx rjiy6nHHbix pa3Ji0M0B 
n nepecenaioipnx nx MarMopaenpeAejinioipnx. 

ripHHHMan bo BniiiviaHne npeACTaBJiamie II. O. IlBaHKnna n Ap. (1971), 
mm nonaraeM, hto Kansan TeKTOHO-MarMaTnnecKan CTpyKTypa b MaitpoMac- 
inraGe OTpantaeT xapaKTep CTpyKTypn OTAenbnon MarMaTnnecKon koaohhh 
hjih pyAonocHon HHTpy3HH, kotaa ronoBHan ((Jpoi-irajibHan) ee nacTb 5onee 
uepcueKTiiBHa b OTnonreHnn KonpeHTpapnn npoMbioinenno-pyAOHocHbix MeAHo- 
HHKeneBbix pyA. Tanate, oneBHAno, Hanoonee HHTepecHbi b oTHOinennH Hnice- 
.AenocHOCTH Te imTpy3HBH KamAon TeKTono-MarMaTHnecKon CTpyKTypa, ko- 
Topbie pacnoaoiKei-ibi b toAobhoh, Han6oaee npimoAnnTon nacxn MyjibAH 
(cm. pnc. 1.1). 

Ana KamAOii xiyabAbi npeAnoaaraeTcn cboh pemp, ot Koioporo no boc- 
CTannio Beepoo6pa3HO pacxoAHTCn neHTOBHAHon <()opMbi pyAonocHbie xonoanTM. 
Ilona H33ecTHH Asa Tamix pempa, npnyponeHHbix k HopnabCKo-Xapaeaa- 
xcKony pa3H0xiy, rpe pacnoaomeHbi HopHAbCKnn 11 TannaxcKna pyAno-Mar- 
Maxii'iecKne y3Hbi. 

BaiKHbin noncKOBbin (JaKTop — Hannane aiiTiiKTHHajieii, nonepennbix 
k npocTnpannio MynbA, coBnaAaioipnx c oceBbixoi annnnMii pa3H0M0B $yHAa- 
Menxa. PyAUbie y3Hbi He pacnonaraiOTcn paBHonepHo BAonb 30H pyAonoAso- 
Anmax pa3Jio.\ioB, a KonpeHTpnpyioTcn na ynacTKax uepecenennH nx aHTn- 
KjinHajinMH ceBepo-3anaAHoro npocTnpaHnn. BopTOBbie nacTii 3 thx CTpyKTyp 
nacio BbipameHbi <()AeKcypaMH n xapaKTepnsyiOTcn H3.vieneHa3.vi (jvapnn n Moip- 
nocTen AeBOHCKnx OTHonteHnn. KpyTbie KpbiHbn nonepennbix CTpyKTyp n 
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HBJIHIOTCH 6jiaronpiIHTHHMII CTpyKTypHHMII «JIOBVHIKaMIl» AJlfl J10KaJIII3aD,IIH 
HIIKeJieHOCHblX IIHTpy3IIBOB. 

Ilpn paccMOTpeHim CTpyKTyp pyaHBix y3JioB (KpaBpoB, 1973; KpaBpoB 
ii np., 1971; TapacoB, 1976; n ap.) 6ojibiniiHCTBO aBTopoB ncxoaHT 113 bktiib- 
Horo BHeflpeHiia HiiKejieHOCHBix iiHTpysun. rioa B03aencTBiieM BHeapfliomeiicH 
MHTpy3Hn o6pa3yioTca pa3pBiBHBie ancjioKamm, pa3BiiBaeTca MOJiKaa rocjipii- 
poBaHHaa CKjiaflaaTocTb, nponcxofliiT noflBopoT naacTOB ocaaoHHBix nopoa, 
(JopMiipyioTca 6yfliiHa?K-CKJiaa,Kii. ^Facib ocaaonHBix nopoa noa aeiicTBiieM 
HanopHoro aaBJieHiia iiHTpy3im BbiaabjiiiBaeTca b njiacTiiHHOM coctohhiiii b 
ocjiaSjieHHbie 3ohbi ii o6pa3yeT njiacToo6pa3HBie ii aafiKoo6pa3HBie Teaa (Ta- 
pacoB, 1966). 

IlpocTpaHCTBeHHoe pasMemeHiie pyaoHOCHBix nHTpy3HH KOHTpojinpy- 
eTCa B OCHOBHOM njIHKaTHBHBIMII CTpyKTypaMII II COnpa/KeHHBIMII C HIIMII pa3- 
pBiBaMii, npn 3tom MarMOJioKajiii3yioin;iiMii hbjihiotch 6opTa n KiiJieBBie aacTi-i 
ciiHKJiiiHajieii, aHTiiKJiiiHaJiii CKjiaaoK nrpaiOT 3KpaHiipyiom,yio pojib. Akthb- 
Hyio poab b (JiopMiipoBaHim CTpyKTypBi pyaHBix y3JioB iirpajin Tamne eocmiaa- 
aaTBie pa3pBiBBi, b aacTaocTii cSpoco-caBiini, (J)jieKcypo-c6pocBi. BHeapemre 
MarMaTiiaecKoro pacnjiaea conpoBoaiaaJiocb pasaBiiraHiiext nopoa, pa3apo6- 
JieaneM, BBiaaBJiiiBamieM, o6pa30BaHiieM aiicrapMOHiianou CKJiaaaaTocTii h 
pa3pBIBHBIX aUCJIOKaaim. ripil 3TOM o6pa3yiOTCa OCHOBHBie MOp(J)OCTpyKTyp- 
HBie 3JieMeHTBi iiHTpy3iiii, b tom ancjie KiiJieBBie BBiCTynBi, TpemiiHBi otpbibb n 
My.abaoo6pa3HBie nporn6Bi hohbbi MacciiBOB, KoiiTpojmpyiomiie pa3Mem,eHiie 
6oraTBix (cnjioniHBix) pya. 

Ba/KHBIM HOIICKOBBIM npiI3HaKOM, CBa3aHHBIM C aKTIIBHBIM B03ae£lCTBIieM 
HiiKejieaocHBix HHTpy3Hii ii ocoSeHHO (jMioiiaHon (J>a3Bi Ha BMemaiomiie nopoaBi, 
aeTaJibHO H3yaeHHBie b npeaeaax TaJiHaxcKoro pyaHoro y3Jia, aBjiaeTca Ten- 
ToniiaecKoe o6oco6jieHiie Sjiokob nopoa b KpoBJie iiHTpy3iiii, BBiaeJiaeMBix 
b KaaecTBe «CTpyKTyp npoceaaHiia» (KpaBpoB, 1973). CKjiaaaaTBis CTpyKTV- 
pBi b CBa3ii c BHeapeHiieM pyaonocHBix HHTpy3iiii iicnBiTaJin cym,ecTBeHnaie 
Mopt|)OJioriiaecKiie ii3MeHeHiia, npeBpaTiiBiniicb b CKjiaaKii oSaeKaHiia. Kan 
noKa3aao B. O. KpriBHOBLiM (1973; KpaBpoB n ap-, 1971) pyaH0-iiHTpy3iiB- 
HBiii npopecc, OTjiiiaaBmiiiica aKTiiBHBiM nyjibcnpyiommi B03aeiicTBiieM ira 
BMem;aioin,yio pany, npiiBea k B03HiiKHOBeHino CBoeo6pa3HBix rpaBHTamioii- 
hbix aetJopMapiin. Omi npoaBiiJincb tojibko b BepxHeil aacTii pa3pe3a b Biiae 
npoBajibHBix 6jiokob 6a3aJibTOB (najibaep), Bpe3aHHBix iijiii HenocpeacTBemio 
b HHTpy3iiBHyio KaMepy (c cooTBeTCTnyioipHM C0Kpanj,eHiieM Mon^HocTn nocnea- 
Heii), iijiii, b cjiynae 6oJieer.uySoKoro 3aJieraHiiH HHTpy3iiBa, b miacTiriHBie 
ocaaoHHBie nopoaBi. 3tii CTpyKTypBi HMeioT KJiimoBiianyio (JiopMy h opiieiiTii- 
P0B3HBI BaOJIb HHTpy3IIBHBlX BeTBefl. B TeCHOU CBH3II II CIIHXpOHHO C 3TIIMII 
nponeccaMii npn aKTiiBHon pomi JieTynux bo (JiponTaJibHon 30He HHTpy3iiBa 
n b 6okobbix oTBeTBjieHHHx o6pa3yioTCH «Ty(J)OBiiaHBie» SpeKHiieBBie nopoaBi, 
OTHOCIIMBie K 3KCHJI03IIBHBIM o6pa30BaHIIHM, reHeTIIHeCKafl CBH3b KOTOpBIX C 
HiiKejieHociiBiMii MacciiBaMii bo Bpesienn 11 npocTpaHCTBe aoKa3BiBaeTCH xii- 
MiinecKiiM cocTaBOM BynKanimecKiix cxeKOJi. 

B HopiiJitcKOM paiioiie aaBHO ycTaHOBiiJincb npeacTaBJiemm 0 6jiaro- 
npiiHTHOM ropii30HTe JioKaJiii3an,iiii HiiKejieHOCHBix iiHTpy3iiii: aeBOH — Bepx- 
hhh nepMb — Hii/KHiin Tpnac (hh3bi TyiJioJiaB). B CTpaTiirpaiJniHecKHx ropn- 
30HTax, jie/Kam;iix BBime 11 Hume, HiiKejieHocHBie iiHTpy3iin He BCTpeneHBi 
(puc. 1.2). Pemaiom,ee 3HaneHiie 3aecb, BiiaiiMo, HMeioT $ii3iiKo-MexaHiiHec- 
Kiie CBoncTBa bthx OTJiO/KeHiiii. ycTaHOBJieno npn stom, hto aanie b npeaeaax 
«6jiaronpiiHTHoro CTpaTiirpaiJniHecKoro 3Ta>Ka aoKaaii3an,ini» HiiKeaeHOCHBie 
HHTpy3ini npnyponeHBi ii36npaTejibHO k CBiiTaM 11 ropii30HTaM, cjioiKeHHBiM 
caaiin,eBaTBiMH rnHiiECTHMH nopoaaMii (oTjiO/KemiH KypeiicKoii, pa3BeaoHHiiri- 
CKoii. qacTuaiio 3y6oBCKon cbiit aeBona, TyHryccKoii cepim), xapaKTepH3yio- 
mnwiica anii30Tpomien (J)ii3iiKO-MexaHiiHecKiix cbouctb b npoaoJibHOM n uep- 
THKajiBHOM nanpaBjieHHH. IlpuaaBaH pemaiomee 3HaHeHiie (J)ii3iiKO-MexaHn- 
HeCKIIM CBOHCTBaM 3TIIX OTJIO/KeHIIU, MBI IICXOaHM 113 cy6ropii30HTajibHoro 
aBii3KeiiiiH HiiKejieHOCHBix pacnjiaBOB, nojiornx 3aneraHiin npoMBnn.’ieHiJO- 
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pyAOHOCHBIX HHTpy3HH. a TRKJKe II3 TeKTOHIineCKOII o6r.raHOBKBI $Op;,inpOBaHHH 
HiiKeneHocHBix niixpy3HH, me cy6ropH30HxaAbiiBie TeKTOHnaecKiie iianpmKe- 
hhk nrpaiOT cymecTBeHiiyio pojiB. 

lie MeHee BaiKHoe 3HaaeHHe npn nporH 03 Hofi opeiiKe iii-iKeneHocHocTH 
mieioT TaKiKe ocoSeHHoexn CTpoeHnu ocaAOAHBix TOJim,. AiiajiH3 cxpoemiH 
w cocTaBa ocaflo^HBix ((jopMapnii Aenoiia b npesejiax pyAHBix y3AOB noKa3aA. 
nxo Bee MeRHO-iiHKejieBBie y3JiBi npnypoaeHBi HCKAioanxeAbHO k yqacxKaM, 
xapaKxepH3yioin;HMCH xeppHreiiHo-KapGonaxHBm xhhom pa3pesa AeeoHCKiix 
oxjioiKeiiiiH, KOTopBie o6pa3yiox AimeiiHo-BBixHHyTBie 3 ohbi ceBepo-Boc.ToqHoro 
npocTHpaHHH, oxBeqaioipEe rpamipaM najieo3oScKHX npornSoB h noAH-xTim 
ji oxo6pa;Kaiom,ne pa3AOMBi c^yiiAaMeHxa. ynacTKH pacnpocTpaHemiH xeppu- 
reHHG-KapSoHaxHoro xnna pa3pe3a AeBOHCKiix oxjioH-ceHHii, c KOTopBiMii coBna- 
Aaiox h npeATynryccKne (JiAeKcypBi, moikho cnnTaxB BajKHeSinHM CTpyuxypno- 
AHTO.xorHBecKioi (JaKTopoM npn BBiAeAeHHii noxeHpHaABHO-nepcneKTHBHBix 
3 oh Ha MeAHo-HHKe.neBoe opyAenerine. 


T a a b a 2 

MArMATIIHECKHE KPMTEPHII 


2.1. OCQEEIIHOCTH 3KCnJIG3MBHOrO MArMATII3MA 
KAK ITOIICKOBHE KPHTEPHM 


AHaAB3 3KCDA03HBH0II AeAxeABHOCXH B HepMO-TpiiaCe HOATBepAIIA cne- 
pHcJninecKiie ocoSenHocxH MaraaTB3Ma b oTAeALHBix xpannoBBix cyGnpoBiiH- 
H.HHX II 1I03B0AIIA B HX HpeAeAaX no K03(|)(|)HpHeHTy 3KCHA03IIBn0CTH (PliX- 
iiaH, 1964) h ApyrnM ocoGghhocthm bbiagahtb CAeAyiom,ne cxpyKTypHO-(|)op- 
MapnoHHBie 3ohbi: FIpeATafiMBipcKyio, nyxopaHCKyio h KaTaHrcKyio. Otm0- 
THM npn 3XOM, HXO BBIAeAeHHBIG 30HBI Is perHOHajILHOM HAaHe He TOABKO COBIIA- 
AaioT c xpannoBBiMH cySnpoBiinpHHMH (Bhaghckhii, 1967; nexpoAorna n 
iiepcneKTHBBi. .., 1978), no h cooxBexcTByioT hoath oahohmghhbim reoAonwe- 
CKH oGoCHOBaHHBIM CXpyKXypHOaJjOpMapiIOHHBIM 30HaM (FoAyGKOB, KaEcip- 

Ahh, 1970; MaAHA, 1975). 

n p e a t a ii m bi p c k a h c t p y k x v p h o -^i o p m a p ii o n s a a 
3 o h a (HopiiABCKo-OAeHeKCKaH cySnpoBHHpHfl) xapaKTepii3yexcH HaGopoa 
KOHxpacxHBix MarMaxHAecKHX o»pa30BaHHil (ox xpaxnGasaABxoBEix ao VABTpa- 
ochobhbix), aio yi:a3BiBaex Ha cnen;H((>HAecKHe xeKxoHiiAecKne ycAOBiia, xapan- 
xepHBie bo wiioroM aaa BHyxpHKOHTiiHeHxaAtHoro pucjxa. B npeAenax stoh 
aoHBi no (JiapnaABHBiM ocoGeHHocxHM BBiAeaeHBi HopHABCKo-BoAoronaHCicaa. 
XapaenaxcKo-IlKOiicKaH, BoABineaBaMCKaa h BoapcKO-^eAbKancKaa hoa- 
30HBI, npHyponeHHBie K OAHOHMeHHBiM BBICOKOKOHXpaCXHBIM MyABAaM. 

OcoGeHHOCTL 3TOII 30HBI — MaKCHMAABHaH MOHl,HOCXB ByAKaHOreHHOH 

xoAipn (ao 3700 m) c hbhbim npeoGAaAaHneM abb HaA nnpoKAacTHHecKKMH oG- 
pa30BaHHHMH. 3kchao3hbhbie[ HHAenc b peAOM aah 3ohbi He npeBBonaex 15%. 
HanGoAee hh3khi“i KoacjKjuiTneHx 3kchao3hbhocxh nmeioT ByAKaHoreHHBie oo- 
pa30BaHHH XapaeAaXCKO-IlKOHCKOH (11 %) H HopiIABCKO-BoAOrOAaHCKOH 
(15%) cxpyKxypHO-cJiapHaABHBix hoa3oh, rAe pacnoAoiKeHBi TaAiiaxcKiiii n 
HopHABCKHH pyAHO-MarMaXHAeCKIie y3ABI, C KOTOpBIMH CBH3aHBI npOMBirHAeii- 
HBie CyAB(|)HAHBie MeAHO-HIIKeAeBBie MeexopOJKAeHHH. BeCBMa HH3KI1H KOOi))- 
((nipneHx 3kchao3hbhocxh (14%) HMeioTxaKiKeByAKanoreHHBie o6pa30BaniiH 
BoapcKo-^eABKaHCKoil CTpyKTypHO-cJapnaABHoil hoa3ohbi, rAe I\ II. CTa- 
pnpBIIIOII (1973) yCAOBHO BBIAeAeHO HeCKOABKO pyAHBIX y3AOB, B KOTOPBIX pas- 
BnxBi AH(I>ci )e P eHI I H P 0B aHHBie Hiixpy3Hn c cyABtJuAHBiM opyAeHeHiieM. 

nyxoparicKaa CTpyKiypHO-lopMapiiOHHas 3 o- 
h a (nyxopancKaa cyGnpoBHHpHa) coBnaAaeT b ochobhom c CBiBepMiiHCKon 
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h IlyTopaHCKon BnapnHaMH n penmen Ha JlaMCKO-IlMaHrpnHCKyio, AnHcityio, 
XaHTancKO-^ionKyHCKyH) n KypencKO-CeBepopeneHCKyro CTpyKTypHO-^apn- 
ajIBHBie H0P30HBI. B OTJIHHHe OT IIpepTaHMBipCKOH CTpyKTypHO-(J)OpMaiI,HOHHOH 
30HBI B IlyTOpaHCKOH Cy6npOBHHH,HH K03(|)(J)HH,HeHT 3KCHJI03HBHOCTH npeBBI- 
maeT 20%, pocTnran Ha lore b KypencKO-CeBepopeneHCKon CTpyKTypHO-(J)a- 
pnajibHon nop30He 47 %. B pejiOM IlyTopaHCKaH npoBHHpnn xapaKTepn3yeTCH 
3(J)(J)y3HBHBIMH H 3KCHJI03HBHBIMH (JmpHHMH HOpMajIBHOrO 6a3ajIBTOBOrO papa, 
jinmt b npepejiax JlaMCKO-IlMaHrpnHCKon h Ahhckoh CTpyKTypHO-tJapnajiB- 
HBIX H0P30H, HBJIHIOipHXCH, BepOHTHO, nepeXOPHBIMH K IIpeflTaHMBipCKOH 30- 
He, b He3HaHHxejibHOM o6x>eMe BCTpenaiOTCH niiKpi-iTOBBie h cySmejiOHHBie 
6a3ajitTBi. 

KaxaHrcKas CTpysiypHO-^opaapKOHHaa 30Ha 
(TyHryccKan cySnpoBHHpnn) noppa3pejineTCH ua Hn/KHeTyuryccKyio n Bhbh- 
TeMSeHHHHCKyio CTpyKTypHO-tfmpnajiBHBie nop30HBi. ^jih cySnpoBHHpnn xa- 
paKTepHO HBHoe npeo6jiapaHne 3kchjio3hbhoh ByjiKaunnecKOH penTejiBHo cth 
Hap; 3$$y3HBHOH C K03$(J)HH,HeHT0:.l 3KCHJI03HBH0CTH OT 60 flO 80%. 

IIojio/Khb b ocHOBy CTpyKTypHO-tJapnajiBHoro panoHnpoBaHHH cesepa 
CnSnpcKon njiaT$opMBi KOStJxJmpneHT 3KChjio3hbhocth, mbi hcxophm h3 rjia- 
BeHCTByiorpeH pojin (JjnonpHoro peiKHMa MarMaTimecKnx npopeccoB, oSycjio- 
BHBmero cnepn^HKy b npoHBJieHnn 3$(J)y3HBHoro, 3Kcnjio3iiBHoro n HHTpy3HB- 
hoto MarM3TH3Ma. 

neTpojiorntiecKHMH nccjiepoBaHHHMH nocjiepHnx JieT noKa3aHa SojiBinan 
POJIB $JHOIipOB B (JopMHpOBaHHH MarMaTHHeCKHX rOpHBIX nopop, BO MHOrOM 
onpepejimomnx hx MHHepajiBHBiH h xiiMnnecRnn cocTaB, TeKCTypHBie n CTpyn- 
TypHBie ocoSeHHOCTH h pante MeTajuioreHnnecKyio cnepnajinsapnio (Mapa- 
KyraeB, HuoBJieBa, 1975). <J»jiiohph, conpoBO/Kpaiomne MarMaTnnecKyio pen- 
TejiBHOCTB, HMeiOT MaHTHHHoe nponcxo/KpeHne (MapanyraeB, 1973) n cjiojkhbih 

KOMHOHeHTHBIH COCTaB. 3HaHHTejIBHB!e KOHpeHTpapHH JieTynHX KOMHOHeHTOB 
B03M0/KHBI JIHmB npn OHeHB BBICOKHX paBJieHHHX, pe3KOe CHH/KeHHe paBJieHHH 
npHBOPHT K B3pBIBHOMy OTpejieHHK) (J)JIIOHpOB OT paCHJiaBOB. 

TaKHM o6pa30M, no KOStjKjrapneHTy 3Kcnji03HBH0CTn pjin pa3HBix CTpyu- 
TypHO-$opMan,noHHHX 3oh hjih (JapnajiBHBix nop30H mbi KoppejinpyeM kojih- 
necTBO ra30BBix KOMHOHeHTOB b MarMax, hto npnMO hjih kocbohho CBH3aHo 
c MeTajiJioreHnnecKon cnen,najiH3an,nen nampon 30hbi. 

Onpepejinn noTeHpnajiBHO HHKejieHOCHBiMn CTpyKTypHO-tJmpnajiBHBie 
H0P30HBI C HH3KHM K03$(J)Hn,HeHTOM 3KCnjI03HBH0CTH, MBI HCXOPHM H3 npep- 
nojiO/KeHHH, hto He3HannTejiBHan B3pBiBHan penTejiBHOCTB 6jiaronpnnTCTBO- 
Bajia coxpaHeHnio ycTonnnBoro (JunonpHoro peiKHMa. ^ajiBHenmee npn sto.m 
(J jHonpHO-MarMaTnnecKoe B3anMopencTBHe b pacnjiaBax 6ypeT cnocoScTBOBaTB 
pn(J)(J)epeHn,Han,HH b jkhpkom cocTOHHnn,nepeHOcy h naKonjieHnio pypHBix kom- 
HOHeHTOB H OCo6eHHO Tex KOMHOHeHTOB, (J)JHOnpBI KOTOPBIX TpypHO OTpejIHIOT- 
cn ot cnjinnaTHoro pacnjiaBa (F, B). 

Iicxopn K3 BBimensjiomeHHoro, npn pernoHajiBHOM panoHnpoBaHHH ce- 
Bepa CnSnpcKon njiaT^opMBi noTeHpnajiBHO pypoHOCHBiMn 6ypyT cjiepyiom,ne 
CTpyKTypHO-^apnajiBHBie nop30HBi: XapaejiaxcKO-IlKOHCKan (11%), Bonp- 
CKO-^ejiBKaHCKan (14%), HopnjiBCKo-BojioronaHCKan (15%), JlaMCKO-IlManr- 
pnHCKan (21%), XaHTancKO-^ionKyHCKaH (23%), AnHCKan (24%). 

lOniHan nacTB IlyTopaHCKon cySnpoBHHpnn (KypencKO-CeBepopeneH- 
CKan CTpyKTypHo-tJapnajiBHan nop30Ha c KOStjMjmpneHTOM 3Kcnji03HBH0CTn 
47%n KaTaHrcKan CTpyKTypHO-$opMan,HOHHaH 30iia c K03$(|)Hn,HeiiT0M skchjio- 
3HBIIOCTH ot 60 po 70%), BepoHTHo, 6ypeT SecnepcneKTHBHon Ha oSHapyme- 
nne pH$(J)epeHn,npoBaHHBix MHTpy3nn c 6oraTBiM opypeHeHneM. 

CBoeo6pa3ne 3Kcnjio3HBHon ByjiKaHnnecKOH penTejiBHOCTn ceBepo-3a- 
napa Cn6npcKon njiaTtJopMBi BBipa3HJiocB b cyipecTBOBaunn Hapnpy c Ty$o- 
bbimh TpySnaMH B3pBiBa , oSbtihbimh pjin i«ra CnOnpcKon njiax^opMBi, TaKJKe 
h pjiHTeJiBHO pencTByromnx nojinreHHBix najieoByjiKaHOB peHTpajiBHoro Tnna. 
B pe3yjiBTaTe peKOHCTpyKpnn c homoipbio CTpyKTypHO-tJapnajiBHoro MeTopa 
cpepn najieoByjiKaHOB BBipejieHBi: 
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1) moh oreHHBie TpySnu B3ptiBa cyonj,ejioaHoro cocTaBa; 

2) Ty<J)OBBie ByjiKaHBi h TpySun B3pBiBa 6a3ajiBTOBoro cocTaBa; 

3) nojinreHHtie naJieoByjiKaHBi HJiiiTe.ni.Ho HefiCTByromiie; 

4) nojinreHHBie naneoByjiKaHBi c MHrpiipyiomioiH bo BpeiieHH >Kepjiaim; 

5) TpySKH B3ptiBa no3flHeii (J)a3Bi TpannoBoro MarMaTH3Ma. 

ByjiKaHHHecKHe annapaTBi pa3HHaaiOTCa MeiKny co6ofi rjiyoHHon 3ajio- 

Hiei-inH, THHOM II pa3MepOM nOCTpOIIKII, pa3HHMII B3aiIM00TH0raeHIIHMH C HH- 
Tpy3HBHBiM ManiaTii3M0M ii opyneHeHiieM, onHano bo Bcex naJieoByjiKaHax 
BBijie.nHeTCH /KepnoBaa (HeKKOBaa), oKOJiojKepjioBaa, npoMeaiyToaHaa 3 ohbi 
C pa3HHMII aBTOXTOI-lI-lblMII II aJIJIOXTOHHBIMH (Jianp-IAMH ii <|)an;iiHMH yHaJieHHoii 
3 ohbi (TleTpojioriiH ii nepcneKTHBBi..., 1978). 

AHaJiH3 coSpairaoro MaTepiiaJia noKa3BiBaeT, hto MOHoreHHBie Ty«|)OBBie 
Tpy6«H BspBiBa paHHen (cy6m,ejioaHoi“i) i|ia3Bi MarMaTH3Ma, nan npaBiuio, 
rpynniipyioTca Ha nepeceaeHini pa3Ji0M0B b npeflenax ii3BecTHBix hjih npen- 
nonaraeMBix pyHiio-MarMaTii'iecKiix y3JioB. 9tot $aKT cjiymiiT kocb6hhbim 
yKasaHiiexi ira HecoAiueHHo napareHeTiraecKyio cbh3b cy6rn,eJioaHoro Maraa- 
TH3MS. c ninep6a3HTOBBiM. OTCiona CjienyeT nonaraTB, hto bbojiiohhh cy6m,e- 
jiohbbix SeflHBix KpeMiie3eM0M MarM Ha cooTBeTCTByiomnx rJiySimax, npii 
onpenejieiiHOM T —P-rpafli-ieHTe ii SjiaronpnaTHOM ({jjiioiihhom peatHMe cno- 
coScTByeT o6pa30BaHino KOMnjieMeHTapHBix rHnep6a3iiTOBBix, HecKOJiBKo no- 
BBinieHHoii mejioaHocTii, pynoHocHBix MarM. 9to noaoiKeHiie nonTBepiKnaeTCH 
aepxaMii cxoncTBa b neTpoxiiiMiiaecKOM oTHomeHiin cy6m,ejioHHBix nopon n 
pyHOHoCHBix Hii«jK))epeHniipoBaHHBix iiTTTpy3iiii. Tan, hjih oSoiix tiihob pac- 
n.naBOB xapaKTepHBi cooTBeTCTBeHHo noBBiraeHHaa m,eji0HH0CTB h Hii3Kaa KpeM- 
HeKircjioTHocTB npH OTHociiTejibi-io bbicokom bo Bcex cjiyaaax noTeHHiiajie 
Kajiiia. Bee 3Tii M0M6HTU yKa3BiBaiOT, hto o6a Tima pacnJiaBOB hbjihiotch rny- 
Shhhbimii h h c|kJ) e p e i-i i i, ii a t a m ii ohhhx h Tex me onaroB. CjienyeT 3aMeTHTb npn 
3T0M, HTO BO (JipOHTaJIBHOH 30He OKTHSpBCKOTO MeCTOpO/KHeHIIH CpeflH 3KCHJI0- 
3HBHBIX SpeKHiieBBix nopoH HaiineHBi cy6in;e.ToaHBie TycjiBi n TpaxHflOJiepiiTBi, 
HaXOHKH KOTOpBIX, BepOHTHO, CJieflyeT CHIITaTB OHHIIM II 3 H0Ka3aTejIBCTB CKa- 
3aHHoro BBime. 

BjiHSHiepaoBBie 30hbi nojinreHHBix najieoBv.HKaHOB OTjmaaiOTCH nepec.na- 
iiB aane a; Kpynnooojioiu'OHnBix niipoKjiaCTiiaecKiix o6pa30BaHHH, KceHOTyiJioB, 
arrjnoTHiiaTOB. noTOKOB 6a3anBTOB ii HajuiHiiew ho6ohhbix mepji n mnaKOBBix 
KonycoB, conpoBOHiHaioipiixca peoMop<|)HHecKnMn nanKaMii necaaHHKOB ii 
niipoKjiaCTiiaecKiix nopofl. riojmreHHBie naJieoByjiKaHBi hocht aimiflpoMHHH 
xapaKTep pa3BiiTiia c iiajiiiHireM KpaiiHiix HjieHOB rjiySm-iHOii HH^^epeHpua- 
h,iie cy6in,ejioaHBix ii y.TBTpaocHOBHBix narai. 

G nojiHrei-niBiMii najieoByjiKaHaAin rora HopmiBCKOH MyjiBHBi. xapaKTepii- 
syiomiiMiica Miirpapneii aiepa bo BpeMeHii. CBH3aHo KOJiaenaHHoe ii a;ejie3o- 
pyflHoe opyneHeHiie (BeTKimcKiiii. Ookiihckiiii naJieoByjiKaHBi). G jKepnoBoii 
30H0ii 9Toro Tima naJieoByjiKanoB CBH3aHo BeTKimcKoe MecTopojKneHiie iwcar- 
HexHTOB, no CTpyKTVpno-i\iop(|)OJioriiaecKiBi npii3HaKai\i, coCTaBy CKapHOB 
opyfleHeHKio exonnoe c Aiirapo-IIjiiiMCKiiAin AiecTopo/KneHi-iHAiii. 

AHajui3 npoCTpaiiCTBeHHoro pa3Aieii3;eHiiH na.neoByjiKaHOB b npeflejiax 
jioKaiiBHBix TeKTOHo-AiarMaTiiaecKiix CTpvKTyp noKa3BiBaeT, hto noimreHHBie 
naneoByjiKaHBi. aBjiaroipnecH OTpiipaTejiBiiBiAi (JiaKTopoAi hjih hoiickob Hiine- 
jieHocHBix HHTpy3Hi“i c SoraiBiM opyHei-ieHiieM. npencTaBjiaioT cncTeMy npo- 
CTpaHCTBeHHo c6jiiiH<eHHBix Hxepji, cxohhihiixch k o6m,eMy nempy. IIocjieH- 
hkh npeHCTaB.’iaeT co6oii ninoTeTiiaecKiiii ocTaTOHHBiu oaar (iiHTpy3iiBHoe Te- 
jio), (JmKenpyiomnH KopneBBie 3 ohbi naaeoByaKaHOB, KOTopaie OTaeTaiiBO 
npoHB.THiOTCH b Biifle pernoHaaBiTBix rpaBHTapnoHHBix JtaKCiiiiyAioB. Ha npii- 
Aiepe HopiuiBCKoro n TaaiiaxcKoro pyAHO-MarMaraaecKiix y3aoB ycTaHOBJie- 
Ho : hto HiiKejieHocHBie ruiTpy3iiii pacnpenejiaiOTCH no nepiic|)epHH rpaBiiTapti- 
OHIIBIX MaKCHAiyMOB (oaarOBBIX 30H), XOTH KOpHeBBie 20I-1BI 3TIIX HIITpy3Hfl II 
ck.hohhiotch b CTopoHy nocaeHHiix. IIcxohh 113 BBimeii3aoaieHHoro, CjienyeT 
nonaraTB, hto h^h o6pa30BamiH iio.TiioHi«|)$epeHn,iipoBaHHBix HHTpy3HH c 6o- 
raTBiM MeHHo-HiiKeaeBBi.M opyHeHeHneM, no MiieHiiio mhotiix i-iccaeHOBaTeaen, 
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Heo6xofliiM pe>KiiM AJiiiTejibnoro n nonoro BoccTaiom,ero flBiijKeHim pyflHo-Mar- 
MaTiinecKiix cucTeM ot BHyTpenHiix nacTen MyjibA (TeKTOHO-MarMaTiinecKiix 
CTpyKTyp) K IIX 6opTaW II CMejKHHM C HUM!! aHTIIKJIlIHajIHM. 

PyAHo-ManuaTiraecKim hotok b npopecce ABH/Kemm no BoccTainno 3a- 
KonoMepno 3Bojnon;iioHiipyeT, hto BBipajuaeTca b ii3MeHeHini Mop^ojiorim, 
cocTaBa ii CTenenn pyAOHOCHOCTH $poHTa. T iBHBix ii npiiKopneBLix 3on iiHTpy3im. 

KpoMe Toro, npn nporno3non openne TeppETopini na HiiKejieHocnbie iih- 
Tpy3im c 6oraTHM opyAenenneM ycTanoBjieno, hto 3Kcnjio3iiBHaa AeaTejib- 
HOCTb nojiiireniibix najieoByjiKanoB CBH3ana c panniiM 3TanoM TpannoBoro 
ByjiKanii3Jia, ocoSemiocTBio KOToporo hbjihotch cySmenonnon xapaKTep Mar- 
MaTii3Ma ii npeoSjiaflanne b cocTaBe $jiioiiaob xjiopa, o6ycjioBiiBinero npopec- 
cbi CKanojiiiTii3an;iiii n $ejibji,innaTii3aii;iiii nopoA. 

TaniiM o6pa30M, ByjiKanojionraecKiie noncKOBo-oiiei-ionHBie (JaKTopbina 
HiiKejienocHBie iiHTpy3ini cboabtch k cjieAyiomeMy. 

1. npn penionajibHOM panoniipoBaHEii noTenpuajibno pyAonocnbiMii 
oynyT CTpyKTypno-t|)aii;iiajibiiBie 3oiibi c hii3kiim K03(|)<|)iiii;iieHT0M 3Kcnjio3ii3- 
hoctii (XapaenaxcKO-HKoncKaii — 11%, IIopHJibCKo-BoJioronancKaH — 15%, 
BonpcKo-^ejibKancKaa — 14% n ,n;p.). He3naHiiTejibHafl B3pBiBiiaH AenTejib- 

nocTb cnocoGcTByeT coxpaHenino ycToinniBoro (JraioiiAnoro peiKiiMa, neooxo- 
AiiMoro npn (JopMupoBanina pyAonocnbix HHTpy3iin. 

2. FpynnoBoe pa3Birrne cySmejionHBix TpySoK B3pBiBa paimen $a3Bi 
TpannoBoro MarMaTii3Ma — SjiaronpiiHTHBiii npii3BiaK ajih BBiHBjieniia pyAo- 
iiochbix HHTpy3KBOB. B stom CMBicne npocxpancTBeiiHoe coBnaAenne rpynn 
cy6m,ejioHHBix Tpy6on B3pBiBa c ii3BecTHBiMii pyAHo-MarMaTiinecKiiMii y3JiaMii 
(HopiiJibCKim, TajinaxcKiin) xopomo noATBep>KA&eT npaBiiJibnocTb 3Toro 
BBIBOAa. 

3. Bjiii3;KepjioBBie 3oiibi nojinreniiBix By.xKanocTpyKTyp (BeTKHHCKiin, 
(Dokhhckhh, KeTa-Hp6iniCKim n Apyme najieoByjiKaiiBi) hbjihiotch OTpnpa- 
xejibHBiM (JaKTopoM npn nporno3Hon openKe TeppiiTopmi rjm hoiickob miKe- 
aenocHBix HHTpy3iiH c 6oraTBtM opyAenewnen'. 


2.2. OBIipiE 3AKOHOMEPIIOCTII 
3aiajy3HBHOrO MAr.MATH3MA 

M FtETPOXIIMII 5 T E CKXIE OCOBEIIHOCTXI 30>3>y3HBOB 
KAK CyiqECTBEIIIItlE IIOIICKOBME KPHTEPIIH 


IIpn paccMOTpemni iiCTopim (JopMiipoBaniiH 3(Jx|)y3iiBHBix TpannoB nan- 
oojiee npneMJieM npnnpun TeKTono-MarMaTiinecKon ahkjiheiioctii. 

IloJiHee Bcero TyiJoJiaBOBaa TOJirpa ii3ynena b HopujibCKOM panone, rAe 
Ana o6pa30Bana b Tenenne hhtii TeKTOHO-MarMaTiinecKiix $a3 (IlerpojioriiH 
ii nepcneKTHBBi..., 1978). Ka/KAaa (|)a3a oSbeAnnaeT o6pa30BamiH oahoe iijiii 
HecKOJibKiix cbiit, KOTopBie noApa3AejiHioTCH na nanKii 6a3a.UBTOBBix pasno- 
den iijiii TytjaoreiiHBix nopoA- B ocnoBy BBiAenenna cbiit ii nanen nouomeiiBi 
.xiiTOJioro-neTporpaiJiiHecKiie ocoSennocTii nopoA- IlepBaa n BTopaa TeKTono- 
MarMaTEnecKiie (Jm3Bi, dJopMupoBaniiBie b Tenemie Bepxnen nepMii, oTnecenbi 
k panneMy 3Tany MamaTH3Ma; ocTajiBHBie npimaA-neHiaT Tpnacy n ciJopMiipo- 
naiiBi b Tenenne TpeTBeii, neTBepTon ii dhtoh $a3 (hosahuh 3Tan MarMaTii3ivia). 

B Tenenne paimero (nepMCKoro) 3Tana MarMaTii3Ma c$opMiipoBanBi cy6- 
lAejioniiBie Tpaxn6a3ajiBTBi c TiiTan-aBniTOM (iiBaKimcuaH CBiiTa), Aii(|)(|)epeH- 
Aiiajibnaa cepini jiaB BTopon $a3Bi (TpaxnaHAe3iiTo-6a3ajibTBi, cjia6om,ejion- 
HBie nOHICEJIOO(J)IITOBBie, TOJieilTOBBie 6a3ajIbTBI CHBepiIIIHCKOil CBIITBI — Hop- 
MajibHBie noptjnipoBBie, rjioMeponop(|)iipoBBie ii niiKpHTOBBie 6a3anBTbi tva- 
niixiincKon cbhtbi). Cy6m;ejioHHBie JiaBBi paccMaTpiiBaioTca Kan pe3yjiBTaT 
tpopMiipoBaHiiH caMOCTonTGJiBHoro pacnjiaBa b nanajibHBie CTaAim 3Bojiioh;hh 
rjiy6imiibix jiarMaTiinecKiix onaroB, Kan sto noKa3ano AJI3 Tpaxn6a3ajiBTOB 
k TpaxiiAOJiepiiTOB epranaxcKoro KoxrnjieKca na npiuiepe hjirto Xapaenax 
(ApxiinoBa, ^oahh, 1963). 
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CoBnafleniie b o 6 m;iix nepTax opeona pacnpoCTpatieHHH cySmenomiBix JiaB 
c nnom,afl>io pa3BiiTiiH fliiijKj)epeHH,iiantHon cepmi JiaB n, b nacTiiocTii, miKpri- 
tobbix 6a3ajitTOB MO/KeT CBiiAeTGJiBCTBOBaTt o npiinaflne/KHocTii Tex ii flpyrax 
o6pa30BaHHH k oahhm h Ten me MaraaTinecKi-iM onaraM, 3apomfleime KOToptix 
HpOHCXOfllMO B OC 061 .IX yCJIOBIIHX, CBfl3aiIHLIX C MaKCHMajIkHBIM npOHHK.HOBe- 
HiieM 30 H rjiySi-iHiibix pa3JioM0B b noAKopoBoo Bem,ecTBo. 

CybrflenoHHBie 11 cybyntTpaocnoBiiLie npoH3EOflHBie pamiero 3Tana Mar- 
MaTH3Ma, no Been EepoHTHOCTii, KOMnneMeriTapiiLi flpyr flpyry (^io>khkob, 
1971b). ^pyniMH cnoBaMii. ofliia anoManiiH nopomflaeT flpyryio. 11 c 3thx no- 
3 ijij;hi”i cy 6 m;ejionHtie jraBw oSmciihiot npiinmiy noHBjiem-iH cybyntTpaoc- 
HOBHHX nopOfl. 

AnajiH3 nepMO-TpiiacoBoro MarMaTimia b npeflenax IIopimtCKoro pafiona 
n03B0JIHJI (,H,IO>K51KOB II flp., 1971) BBIHBIITB pHfl (JiaKTOpOB, YKa3LIBaIOIHIlX. 
t ito na rpawipe ryflniixiiHCKOH 11 TyKneacKon cbi-it (xaHaHYancKaa cbhts) 
iixten Mecxo siianiiTejikiibni no BpeMemi nepepLiB, oSecneniiBaiomiiii naKonne- 
Hiie Mompioro Ty^orenno-ocaAonnoro ropii30iiTa c cjmyHoii n (Jmopoii. B na- 
fleniAiiHCKoe BpeMH npoii3omna flOBoniiio pe3Kan neperpynnHpoBita pacTii- 
T63HI0CTH, CBiiAeTejitCTByiom;aH o cymecTBsiraoM H3MeHeiiHH KniiMaTa i-i 3Ha- 
Menyiomaa nanano hoboto 3Tana b mii3iin opraniinecKoro Miipa b nepnoA $op- 
MiipoBaHHa TyiJjojiaBOBofi TOJimii. Bcjiefl 3a nepepBiBOM nponcxoAnT Hanonne- 
ime naiibojiee KpeMiieKiicjiBix JiaB TpeTteii (Jia3H TpannoBoro marAiaTiiSMa. 
BnaniiT, lie tojibko reononinecKiie, no ii MarMaTiraecKHe (JjaKTopw yiiaaMBaiox 
Ha pa3JiHHHBiii xapaKTep iiarMaTH3Jia b paHHiie ii no3Aime 3Tann cfiopMiipoBa- 
HHH JiaBOBOII TOJim,H. IlpHHHMaH BO BHHMailHe, HTO TpeTBH (Jiasa M.arMaTH3Ma 
no XHMH3My JiaB HBjmeTCH SKCTpeMantnoii (pne. 2.1) no OTHoineiiiiio k 6o.xee 
pa hhum ii no3AHHM (JiasaM, ee cneflyeT cmiTaTt rpammenflByx 3TanoB Tpanno¬ 
Boro MarMaTii3Ma. Paiiimn nepMO-TpuacoBLin 3ran, HecMOTpa na necKOJit-KO 
pa3JiiiHHLiii xapaKTep sBoniopmi MarMaTiinecKiix onaroB b oTflenbiitix TeitTO- 
Ho-MarMaTimecKiix CTpyiiTypax, OTnnnaeTCH n3JinHiineM cy6m,enoHHLix JiaB 
nepBon (Jiasti ii <J)opMiipoBamieM flii(J)(J)epeHii;naniHoii cepmi JiaB BTopoil <j>a3M. 
CneflyeT 3aMeTHTt, hto flinJjcfiepeHpiiantHaH cepiiH JiaB oTcyTCTByeT bo bccx 
3onax ii nofl3oriax llyTopaHCKon cyonpoBunpim 3 a iiCKjiioneniieM JIai\ici;o- 
PlMaHrfliiHCKoii CTpyKTypHo-cfmpiiajibHoii nofl30iiH. J],ii(J)(J)epeHn;iian;nH nan- 
no3fliieTpiiacoBoro 3Tana npoHBjiena 3naniiTejitHo cna6ee npn npeo6naflaio- 
m;eM aiiTiiflpoMHOM (flo neTBepTofi <Jia3Li) xapaKTepe ManiaTH3Ma flnn 6 ojibhihii- 
CTBa BLifleneiiHLix CTpyKTypno-(J)opjiaii;noHHi>ix 3011 11 nofl3on (cm. pnc. 2.2). 
CneflyeT 3aMeTiiTt, hto, necMOTpn 11 a nyntcnpyiom,im xapaKTep TpannoBoro 
MarMaTH3Ma b penoM, piiKniinnocTi b CMeiie aiiTiiflpoMnoro xapaKTepa iviar- 
MaTH3Ma roMOflpoMHLiM npoHBneHa nonTii iiCKnioniiTenBiio 11 a 3anafle pa3Bii- 
thh IlpeflTaiiMi.ipcKoii cTpyKTypHO-(J)opMan;noHHoii: 30111 , 1 . Ha ocTantnon Tep- 
pHTopmi BLiflepniiiBaeTCH cna6o BLipaHieiiiiLin aiiTiiflpoMHLin xapaKTep sbo- 
niopnii MarMaTiinecKiix onaroB. 

n pH anann3e neTpoxiiMiinecKiix ocoSennocTen 3(J)(J)y3iiBHHx o6pa30Bannn 
paccMaTpiiBaeMoro peniona o6pam,aeT na ce6n BiiiiMaime npenifle Bcero CMena 
menomioro MarjiaTH3Ma b nepMCKoe BpeMH 11 a Bee 6onee n 6onee ii3BecTKOBii- 
ctliii b cepeflinie niiHinero Tpiiaca. 3 to BLipamaeTCH b yMeiikiueiiini m,enon- 
nocTii 11 yBeniineiiHii KpeMiieKiicnoTHOCTii ot <J)a3Bi k <J)a3e n npiiBOflHT k $op- 
MiipoBaHHio nocneflOBaTentiitix cepiin nopofl ot CBepxm,enonHon flo CBepxus- 
BecTKOBiiCTon. OfliiaKO flnfl Ka>Kfloii c()a3Li b npeflenax CTpyKTypHO-(|)opMa- 
pHOHHBix 30 H imii TpannoEwx cySnpoBHiipiifi xapaKTeputi cboi-i ocobennocTit 
SBoniopini MamaTHHecKiix onaroB (IleTponorHH n nepcneKTiiBbi..., 1978). 

Tpaxn6a3anBTBi no3fliienepMCKoro BynKanunecKoro pinina (nepBan TeK- 
TOHO-MarMaTiinecKaH c()a3a), Tan me nan 11 iix iiHTpy3HBHLie ii 3Kcnno3HBiii>ie 
aiianora, OTminaioTCH ot flpyrax 3(J)(|)y3HBHLix Tpannon CBoen noBbiineHiioii 
menoHiiocTBio, caMHM BLicoKiiM coflepmaiineM TiiTana 11 SHaniiTenmoii ponno 
mene3a b cocTaBe TeMiiopBeTHBix MiniepanoB. Pacnonomemie c[)HrypaTiiBHi.ix 
Tonen cpefliiiix cocTaBOB 11 a fliiarpaMMax yKastiBaeT 11 a npHiiaflne/KHocTt no- 
pofl b ochobhom k m,enoHHofi ii CBepxiflenonHoii neTporeneTiiHecKiiM cepiiHM 
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Puc. 2.1. XapaKiep 3i|)iJ)y3iiBHOro MamaTii3iia /inn 
pasjurmux cTpyKTypHO-cfiari;iiajibH&ix no^son ee - 
Bepa Cn6npcKoii nnarij)opjiti. 

HopujibCKO-BoJioroiaHCKaH CTpyi>TypHO-iJ)amiaJii.Haa n»a- 
:jOna: 1 — HopiiJihCiaiii pynHbiii y3eji, 2 — uenTp ii ror 
Hopiuibciioti MyjibflH, 5 — BojioroiaHCKaa Myjibpa; Xapae- 
naxcKO-HKOHCKaa CTpyKTypHO-(J)aunajibHaH rropaona: 
3 — XapaejiaxcKHii pynHHii y3en, 4 — ceBep Xapaejiax- 
CKOii MyjibflH, 6 — JlaMCKO-MiiKiaHUHHCKiiii paiiOH; IIyto- 
paHCKaa CTpyKTypHO-ifiopMamiOHHaH 30Ha: 7 — Hjianr- 

HHHCKaH Myjibna; 8 — KypeficKO-CbiBepMJtHCKaa CTpyKTyp- 
HO-(J)amiajibHaa non30Ha. I—V — TeKTOHO-MarMaTHaecKiie 
lj)a3bl. 


nopo^. HanSo.xee ochobhlimii 
npOII3BOflHHMH nOCJieflHIIX HB- 
:ihk)tch Tpaxn6a3ajibTW ce- 
BepHoii onpaiiHLi Xapaenaxc- 
ko-HkohcivOi“i CTpyKTypHo-(|)a- 
u,najibHoii nofl30HW, 3axeM b 
nopn^Ke noBLimeiniH KpeMHe- 
KIICJIOTHOCTIIII nOHIIHieHHH IB,e- 
.iobiiocxii cjieflyroT xpaxnSa- 
3ajibTH HopiiJibCKO-Bo.xoro- 
naHCKoii (HopiiJibCKiiii pyfl- 
Hbiii y3eji, ror Hopn.ra>CKOii 
Myxbflbi), XapaejiaxcKo-HKOH- 
CKoii (XapaejiaxcKiifi pyflHbin 
V3eji) ii, Hanonei;, JlaMCKo- 
HiiaHrflHHCKoii CTpyiiTypHo- 
<|>aii,iiajibHi>ix no/i;30H. Bxopoii 
TeKTOHO-ManvaTiiBecKoii <|>a3e 
CBoiicTBeH HaiiSojiee noino 
npoHB.neHHbiii npopecc r.xy- 
oiiHHon flii(|)<|)epeHii,iiaii,mi c 
nocjieflOBaTejibiiofi anxiiflpoM- 

HOl“l npup0,1 oil II3JIIIBHHH flll^l- 

(|)epeHii,iipoBaHHon cepim jiaB. 
OlHano sxa ocoSeHHocxb npn- 
cym,a CTpyKTypHo-(|)an;najib- 
HHM n0130HaM 6a3aJIbTOB 
ioro-3ana/i;a IIpeixaiiMHpcKoii 
CTpVKTypHO-(|)OpMaLI,IIOHHOn 
30 hh (puc. 2.2). 3flecb Hana- 
jio n,HKJia xapaKTepnsyeTCH 
ii 3.hi b ii ii eM HaiiSojiee khcjihx 
aHfle3iiT0-6a3ajibT0B iiiiaKiiii- 
CKOH CBHTLI, OXJIIinaiOIIl,HXCH 
ot cpeflHero 6a3ajibTa iiobh- 
meHHHM coiep^KaHiiem meJio- 
neii, KpeMHe3eMa ii xiixaHa. Ha 
cpeiHiix sxanax TeKTOiio-jiar- 
iiaTiraecKoii <|>a3i>i, npeptcxaB- 


XeHHLIX TOJieilTOBLIMII 6a3ajIbTaMII CWBepMHHCKoii CBIITBI, npOIICXOflllT 


noBLimemie ochobhoctii pacnnaBa, yjieHbmeHiie >Kejie3iicxocTii npn cox- 
paHiiBmeiiCH mejionHoCTH-KpeMHeKiic.xoTiiocTH pacnjiaBa. IIocjieiHiie iim- 


nyjibCH <|>a3i>i xapaKxepii3yioTCH ii3JiiiHHiieM npeioiymecxBeHHo vjibt- 
paocHOBHLix pacnjiaBOB (nunpiiTOBbix 6a3a.xbxoB), MaKCiiMajibi-io o6oram,eH- 
hhx JiarHiieM npn Hii3Koii KpeimeKiic.xoxHocxn ii caiuoii hii3Koi"i m,e.iGBHoc- 
th, npn necKOJibKO noBwmeHHOM noxeHipiajie Kajiiin. Kpone Toro, nan6o- 


jiee mnpoKiin, no KpeMHeKiicjiOTHocxn, inana30H inc|K|)epeHii;Haii,iiii cbohct- 
BeH KBKHoii OKpairae pacnpocTpaHemiH 6a3ajitxoB XapaejiaxcKO-HKoncKoii 
(XapaeJiaxcKnii pyiHbin y3e.x) n Hopi-uibCKo-BojioroBOHcnoii ct pyKiypHo- 
(|)an,iiaJibHLix noi30H (Hopii.ibCKiiii pyflHLiii y3eji, BoJioranaHCKan My.iB- 
ia, peHxpajibHaH ii KUKHan nacxn HopiuibCKoro njiaTo). 3flecb 3bojiioli,iih 
6a3ajibTOB XapaejiaxcKoro pyflHoro y3Jia ocymecTBjiHJiacb b npe.xexax 
OTHociixejibHo mejiOBHbix nexporeHeTiineCKiix cepmi (cm. puc. 2.2), a oaaanb- 
xob HopiuibCKoro pyflHoro y3Jia ii ipynix paiioHoB— bo Bee 6ojiee ii3BecxK0BJi- 
cxlix cepiinx. HaiiSojiee ii3BeCTK0BHcxHii cocTaB pacnjiaBOB y 6a3ajibxon lora 
HopiuibCKoro n.xaxo ii JlaMCKO-MiiKBaHiiiHCKoro paiioHa (c.\i. puc. 2.2). 

CoBepmeHiio imaa uapTiina naSjiioiaexcfl npn paccMOxpeHini sbo.imphh 
6a3aiibTOB 3 toi“i <J)a3i>i (Bxopon) b npefle.iax ceBepnoii oKpainiH pacnpocTpane- 
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Puc. 2.2. nocjieflOBaTestHOCTi 3 bojiiou;iiii TpannoBwx pacnjiasOB BTop*ii tcktoho- 
Marmara'iecKon ({)a3ti jih pa3JiiFini>ix CTpyKTypHO-^apnajitHBix nop.ion coisepa 

CiiSupcKoii njianjopiiu. 

2—8 — ycji. oi03H. Te me, hto ii Ha puc. 2.1; 9 — cpeflHeB3BenieHHBie cocTaBH 3$$y3iiBHBix Tpan- 
noB (1 — IlBaKHHCKan, 2 — GbiBepMUHCKan, 3 — ryflHiixiiHCKaH cbhtbi). I—VII — ne r rporeHe- 
THHeCKIie cepilll nopofl (I — CBepXI13BeCTK0BHCTaH, II •— H3BeCTK0BIICTaH, III — H3BeCTK0B0- 
mejiOHHan, IV — cy6ii3BecTK0B0-HaTpneBan, V — caaSomeJiOHHaa:, VI — mejiOHHan, VII— 
CBepxmejiOBHan). 0,95—1,30 — jihhhh paBHBix 3HaHeHiii'i CTenemi ochobhoctii nopoa. 


hiih 3(|)(|}y3HBOB XapaejiaxcKo-IlKOHCKoii CTpyKTypiio-iJapiiajibHOH nofl30Hbi, 
a TaK>Ke JlaMCKo-MiiKnaHAiniCKon n Apymx, pacnono/Keimtix k iory ot nee 
H0H30H IlyTopaHCKOH cySnpoBiiiipiiii TpannoB (cm. puc. 2.2). 3accb npn oneiib 
cjia6o Bbipa/KeinioH aHTiiApoMiioil 3bojiioh;iiii pacnjiaBOB cmienaeTCH pe3Koe 
HaKonjienne b CBiiTax cmisy BBepx Kajibpnn, Marinin n npn yMeiibrneiiini cyn- 
Mbi menonefi — yBejnraeiiiie aKTiiBiiocTii naTpiin. 

TpeTbH TeKTOHo-MarMaTHHecKan (|)a3a, npeACTaBJieiniaH 5a3ajibTaim Tyn- 
jioiickoh ii iiaAe/KAiiiiCKon cbiit, b npeflejiax Bcex CTpyKTypiio-iJjapiiajibiibix 
boh iiMeeT naii6ojiee BbicoKoe coAepniaiiiie b nopoAax KpeMiie3eMa (cm. puc. 2.1). 
B npefleJiax stoh (|)a3Bi noBceMecTiio OTMenaeTCH roMOApoMiiBin xapaKTep sbo- 
.Hiopiin MarMaTiinecKiix onaroB. McKJiioHeinieM hbjihctch MarMaTii3M CTpyirryp- 
no-iJiapiiajibHBix nofl3oii, pacnoJiO/KeniiBix b IlyTopaHCKOH cyfinpoBiiiipnii, 
iO/Kiiee ii BOCTOHiiee pacnpocTpaiieniiH nopoA JlaMCKO-IlManrAiniCKon CTpyK- 
Typixo-(()ai];iiajibHOH hoa3ohbi. 3bojiioh;iih 6a3ajibTOB 3Aecb oTJinnaeTCH aiiTii- 
ApoMiiBiM iianpaBjieiiiieM sbojiioaiiii MaraaTiinecKiix onaroB. B oTJiiiHiie ot bto- 
pon TeKTOHo-MarMaTiinecKOH $a3Bi nanajibiiBie nepnoABi TpeTbeii $a3bi 3Hane- 
HOBajIIICb HOHTII IICKJIIOHIITeJIbHO 3KCHJI03IIBIIBIM MarMaTII3MOM, KOTOpBIH OX- 
BaTiiJi bcio TeppiiTopmo 3anaAa Cn6npcKOH njiaTcjiopMBi ii xapaKTepii30BRJiCH 
noBceMecTiio (JopMiipoBainieM xaKaiiHancKon cbhtbi, iiMeiomen MaKCimajibiiBiii 
K03Cf>$III];iieHT 3KCHJI03IIBH0CTII. TpeTbeS TeKTOHO-MarMaTIIHeCKOIi (|)a3M 

npiiMeHaTejien SKCTpeMajibiiBiii xapaKTep ee 3kciijio3iibhoh AenTejibiiocTii, 
conpoBO/KAaBmeiicH naiiSoJiee bbicokoh KpeMiieKiicjioTiiocTbio npoAyKTOB 3$- 
(J)y3iiBHoro MaraaTii3Ma (cm. puc. 2.1). OAnaKo cpaBiieime noKa3BiBaeT, hto 
b 3tot nepnoA iiaiiMenee KpeMiieKiicjiBiMii hbjihiotch JiaBBi JlaMCKo-MiiKHan- 
AimcKoro paiiona ii ceBepnoii oKpamiBi pacnpocTpaiieniiH XapaejiaxcKo- 
Hkohckoh CTpyKTypno-(|)ai];iiajibHofi hoasohbi. 

B MopoHroBCKo-MOKyjiaeBCKoe BpeMH neTBepTon (|)a3Bi cjia6o BBipanieiio 
aiiTiiApoMiioe HanpaBJieime b ii3jiiihhiiii JiaB no BceMy ceBepy Cii6npci;oii 
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njiaTiSopMH, 3a iiCKJiiOHenrieM BoJioronaircKOH ir ceBepnoii nacTii Xapaenax- 
ci-toii My.iLfl, rpe rjiySnimaH pii$(|>epeHpiiapiiH SoJiee neTKan. 3cb<Jiy3iiBi>i na- 
toh TeKTOHO-MarjiaTHHecKofi $aBi>i oTcyxcTByioT b HopiiJibCKO-BoJioronaH- 
citoii CTpyKTypno-iJapHajibHOH nop30iie, ho 3aTO ninpoKo pacnpocxpatieiiH b 
XlyxopancKon cyonpoBiiiipim a b paiioiiax pasBimia XapaeJiaxcKo-MuoHCKOH 
h ppyrax, k BocTOKy ot nee pacnojionieHHbix noRSOHax IlpepTaiiMLipcicoii 
C T P V K T 31 p H O - (J) O p M a pH O II H O II 30HLI (IleTpOJIOrHH II nepcneKTiiBbi..., 1978). 

PaccMaTpEBaH rjiyomiiiyio sBOJiiopmo TpannoBbix pacnaaBOB bo BpeMemi, 
CJiepyeT saMeTHTb, hto nanooJiee npno Bbipanseimoe pHiiJiiiHiioe pa3BiiTiie 
iviarMaTH3Ma xapaKTepno p jih 3anapiioii OKpamibi IiopiiJibCKo-OneHeKCKofi 
cyonpoBiiiipiiH 11 rjiaBiiHM o6pa30M pan JiaB HopiiJibCKo-BoJioroHancKoii 11 
Xapaenaxciio-I/I koiickoh CTpyKTypiio-iJ>apHajibiii>ix nop3on, rpe ot nepBoii po 
ipeTbeii (|>a3Li sbojiiophh pacnaaBOB b pejion OTJninaeTCH roMopponribiM 11a- 
npaB.TcimeM (cm. piic. 2.1). 3 thm ooBHCHHeTCH nocTeneimoe B03pacTaime (ot 
$ a3M K (J>a3e) KpeMneKHCJiOTHOCTii pacnjiaBOB, xoth b npepenax BTopoii $a3i>i 
iig.MeHeinie cocTaBa 6a3ajibTOB npoTepaeT b ariTHppoMHOM nanpaBJieHiiii. 
Ot TpeTbeii 30 neTBepToii $a3bi roMoppoMHbiu xapaiiTep MarMani3Ma pan 3 thx 
paiioiioB csieHHJicH ariTiippoMribiM, neciioTpH 11a oTcyTCTBiie b cocTaBe JiaBOBoii 
toxiph TiiniiHHHX miKpiiTOB ii cySipeJionHbix 6a3ajibTOB. 06Hapy>KeiiHH8 
3ai?cb b paiioiie Aptuiaxa aiiKapaMHTbi, no-BiipiaioMy, hbjihiotch npoii3Bop- 
ii hmii pacnjiaBOB meJioHHo-yjibTpaociioBHoro cocTaBa. Ba3ajibTbi nHTOii ($a3i>i 
CBoiicTBenHbi b stom paiioHe xo.'TbJio XapaeJiaxcKo-MKoiiCKOii (Jiapiiajibiioii 
nopsoHc, npiraeM ot neTBepTofi k naioii $a3e, b npepenax OKpaiiHW Xapae- 
JiaxcKOii Myjibpti, oTMenaeTCH omeTJniBo BbipaJKeHHbiii aHTiippoMiibiii xapan- 
Tep Ma:ri\iaTH3Ma, a b pafione Xapaejiaxcuoro pypnoro y3Jia — cna6o Bbipa- 

JKOIIHMH rOMOflpOMHLIII. 

Othgtjeiibo Bbipa/Keiiiian piiKJiiiHnocTb MarMaTii3Ma, TiiminnaH pjin JiaB 
IlopHJibCKO-BoJioroHaHCKoii CTpyuTypno-iJiapiiajibHOH nop3onbi 11 paiiona 
Xapaejiaxcuoro pypnoro y3Jia (XapaeJiaxcKo-MKOiicuaH CTpyKTypno-ifia- 
miaJibiiaH nop3ona), nocTeneimo 3aiyxaeT bo Bcex HanpaBJieriHHX ot stoto 
paiiona. Tan, b npepejiax ceBepnoii oKpaiiim pacnpocTpanemiH nopop Xa- 
pae.'iaxcKO-HKOiiCKOii CTpyKxypno-iJiapiiajibHOH nop3oribi piiKJiiiHHocTb Btipa- 
/i;ena 3iiaHiiTejibHo -CJia6ee npn ophobpgmgiihom cmi/Kemra KpeMiieKiicjioTHo- 
ctii Jian b Tenemie BToporo — nnToro piiujioB h3jihhhhh. Cini/KeHiie KpeMHe- 
kiic.tiothocth 6a3ajibTou b stom paiioHe conpoBoiKflaeTCH noBLimeniieM iix ipe- 
JiOBHOCTii, b CBH3H c pen pacnjiaBLi npnoopeTaioT b penoM yjibTpaocnoBHon— 
ipeaoHHoii xapaKTeppioxopbiii (ecjui npuriHTbBo BHiiManiie Hii3Kyio KpeMHeiai- 
cjioTHocTb ii BbicoKyio ipeJionnocTb Tpaxnoa3ajibTOB nepBoro pnK.ua b 3tom 
paiioiie) b 3HaHiiTeJibHoii CTeneim yciiJiiiBaeTCH b ceBepnoii nacTii pa3BHTiiH 
nopop XapaeJiaxCKO-HKOiiCKOii CTpyuTypno-ifiapiiajibHOH nop3oni>i. Ba3ajibTbi 
Bxoporo pmuia 3pecb Tamne OTJinnaioTCH noBwineiiHoii ipeJioHHocTbio, xoth 
K pe.MiieKiicJioTHocTb iix 3pecb Bbirne, nen y 6a3ajibTOB, pacnpocTpaiieHiibix 
b npepejiax Hopiuibcuoro 11 Xapaejiaxcuoro pypiibix y3JioB (cm. piic. 2 . 1 ). 
IliiKJHiHiiocTb MarMaTH3Ma TaK/KG 3aiyxaeT k iory ot pa3BiiTiiH JiaB HopiiJib- 
CKO-BoJioroHancKoii CTpyKTypno-iJiapiiajibHOH nopsoiibi 11 y>Ke 3iiaHHTeJibHo 
cna6ee BtipaiKena b JlaMCKo-MMaurpHiicKoii cTpyKTj^piio-$apiiajibHoii nop- 
30iie. B ByTopaHCKofi cy6npoBiiHpiiii, ionmee BjiaurpiniCKOii Myjibpbi, piip- 
.TiiHiiocTb 3aTyxaeT 11 JiaBbi oTJHinaioTCH cnoKoiiiibiM anTiippOMHbiM xapau- 
TepO.M 3B OJIIOpiIII MarMaTIIHeCKHX OHarOB. 

BocTOHiian oKpamia n pepTaiiMbipcuoii CTpyuTypiio-iJopMapuoHHoii 30tim 
(HopiiJibCKO-OjieneKCKaH cySnpoBiiHpiiH), b npepejiax pa3BiiTiiH JiaB Bonbine- 
aBaaiCKoii, Ahiickoii ii BoHpcKO-Jl,e.TibKaHCKon CTpyKTjrpiio-ifiapiiajiBHMX nop- 
3oh, nsynena nepocTaTOHiio. Opiiaiio coopaimbiii MaTepiian (Byinnanep 11 pp., 
1971 ) noKa3HBaeT, hto 3(J)(J)y3iiBHLie o6pa30BamiH 3pecb oTpainaioT cjiaoo bli- 
paipeHiiyio piiKJiiiHHocTb MarMaTii3Ma cnepBa roMoppoMiioro 11 to.tbko b 
Koripe nepMO-TpuacoBoro piiKJia — aiiTiippoMiioro nanpaBJieHiiH. CocTaB 
nopop 3pecb yKa3HBaeT 11a SoJiee ochobiioii ii ipojiohhoii, l igm 11a 3anape cyo- 
npoBiiiipnii, xapaKTep MarMaTii3Ma. 
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B neTpoxHMHTOCKOM OTHomemm cy6m,enoaHbie JiaBH b peaoM hbhhiotch 
npon3Bop;nbiMn rpenoaHon n CBepxrn,enoHHoii neTporeneTnaecKnx cepnii no- 
pop;, CTeneni, ochobhocth kotopwx KoaeSaeTcn ot 1,11 flo 1,22. Ochobhoctb 
bthx nopop; nonnHiaeTcn OflHOBpeMeHHO c noBbimenneM meaoaHOCTn ot IlManr- 
flnHCKoii MyJibflH n flaaee Ha ceBep, oxBaTbiBan Teppnxopmo JlaMCKO-MnKaaH- 
flHHCKoro pafiona, Kbicnyio oicpanny XapaeJiaxcKoii Myjibflti, HopnJibCKyio 
Myjibfly, na rare h b penTpaaiHoii aacTn KOTopoii nopo^bi floCTnraioT nan6oaee 
BbicoKoii meaoanocTn. BecbMa huskb KpeMHeKHCJioTHocTb n BbicoKa meaoa- 
nocTb cySmeaoanbix 6a3aabTOB b pafloHax ceBepa XapaeaaxcKoii Myabflbi. 
K BOCTOKy ot nocJieflHeii b npefleaax TaK Ha3biBaeMoii KaMencKofi npoBHHn,nn 
(BoJibrneaBaMCKaa CTpyKTypno-(|)aii,HanbHaH nop;30Ha) rpenoaHOCTb sthx ho- 
pop; necKOJibKO nounniaeTCH npn hh3kom coflepmaHnn KpeMne3eMa (IleTpono- 
rnn n nepcneKTHBbi..., 1978). JlaBbi BTopoii TeKTOno-MarMaTnaecKoiic[)a3bi hb- 
JIHIOTCH B OCHOBHOM npOH3BOflHHMn CJia6om,eJIOHIIOii H Cy6n3BeCTKOBO-HaTpHe- 
Boii cepnii, n nnnib 6a3aabTbi 3Toii *a3bi b npe/jeaax UyTopancKoii cy6npo- 
bhhh;hh (3a HCKHioaeHneM nopop; JlaMCKO-MMaHrflnHCKoii CTpyKTypHO-(|)a- 
pnajibHoS nop;3onbi) npep;cTaBJiHioT co6oii fln<J)4)epeHij,HaTbi rJiy6nHHbix oaaroE 
H3BecTKOBncTon a n3BecTKOBO-meaoaHoii cepnii (cm. pnc. 2.2). KpeMneKnc- 
jioTiiocTb nopoA 3T0H ij)a3bi KOJie6jieTCH b npefleaax 790—840 npn menoaHO- 
CTn-KHC jiothoctii 905—925, KOTopaa B03pacTaeT b UyTopancKoii cy6npoBnn- 
pnn flo 930. noBhinieHnoii meaoanocTbio n iih3koh KpeMHeKncaoTHocTbio 
oSjiaflaioT 6a3ajibTbi 3Toii (fiasbi b npefleaax XapaeaaxcKoii n ceBepnoro okoh- 
aaHnn HopnJibCKOii Myjibfl. Ilpn stom meaoaHOCTb b nopo^ax npn oflHOBpe- 
MeHno nn3Koii KpeMHeiiHcnoTHocTii B03pacTaeT k ceBepnoii onpanne Xapae- 
JiaxcKoii Myjibflbi. Ba3ajibTbi TpeTbeii TeKTono-MarMaTnaecKoii (J)a3bi— sto 
b ochobhom nan6oaee KpeMHenncaoTHbie npon3BOflHbie H3BecTKOBncToii nex- 
poreneTnaecKon cepnn nopofl, b to BpeMH Kan nopoflia, OTtiocnMbie k aeTBep- 
Toii n hhtoh t^asaM,— 6oaee ocHOBHbie flepnBaTbi sthx me nsTporeHe'maecKnx 
cepnii nopofl (IleTponorHH n nepcneKTHBbi..., 1978). 

Tbkhm o6pa30M, ecan paccMaTpnBaTb H3Menenne xnMH3Ma 6a3aabTOB b 
II peflTaiiMbipcKoii CTpyKTypno-cfiopMapnonnofi 30He, to cneAyex npeflnoao- 
HinTb, hto aaBbi XapaeaaxcKO-MKOHCKoii CTpyKTypHO-dfjapnaabHoii noA30Hbi, 
b ocoSenHocTn b npe/jenax ee ceBepnbix rpaHnn,, npeACTaBamoT coSoio nopo- 
flbi, nepexoflnbie k yabTpaocnoBHbiM — meaoaHbiM. flaaee k BOCTOKy, b npe- 
Aeaax pa3BHTnn BoabmeaBaMCKon, Ahhckoii h BonpcKO-fleabKaHCKoii CTpyK- 
Typno-(|)aii;naabHbix hoa30h, o6a,eM rpenoanbix — yabTpaocHOBHbix jiaB 
nocTeneHHo yBeananBaeTcn, aTO yua3biBaeT Ha B03pacTaHne b stom HanpaBae- 
nnn ray6nnbi 3aaoHxennn MarMaTnaecnnx oaaroB. BoaoroaaHCKO-HopnabCKaa 
CTpyKTypno-tliapnaabHaH nofl3ona yme mieeT 6oaee ocnoBnoii n H3BecTKOBn- 
CTbiii xapaKTep MarMaTnaecKnx oaaroB. ^aaee k iory, b JlaMCKO-IlManrunH- 
CKoii CTpyKTypHo-iJiapnaabnoii nop;3one, cocTaB aaB CTanoBHTcn 6oaee H3aecT- 
KOBncTbiM npn oAHOBpeMennoM yBeanaennn KpeMneKncaoTHocTn pacnnaeoa. 
lOmnee 3Toii nofl30Hbi, b IlyTopaHCKoii CTpyKTypHO-tJiopMapnoHHoii 30tie, jia- 
bm OTanaaioTcn ne ToabKo hh3koh meaoaHocTbio, ho h bhcokoh KpeMneKiic- 
aoTHocTbio (IleTpoaornn n nepcneKTHBM..., 1978). 

Ilpn paccMOTpennn neTpoxnMnaecKnx oco6eHHOCTeii flnc()(()epeHii,Hpo!iaH- 
noii cepnn aaB (BTopan TeKTOHO-MamaTnaecKaH (|)a3a) b npefleaax co6cTi)eH- 
ho HopnabCKoro panonaHaMnpaHee noKa3ano (IleTpoaornn n nepcneKTHBi.i,,., 
1978), aTO cpeAHeB3BemeHHbie cocTaBbi OTfleabnbix ropa3onroB 6a3aabTOB 
Aan KaH<Aoii Myabflbi o6pa3yioT o6oco6aeHHoe none, H3 napgKpMBaiomescn c 
cjmrypaTnBHbiMn ToaKaMn cocTaBOB flpyron Myabflbi. 3to noA'rBep;KAaer cavio- 
CTonTeabnocTb b pa3BHTnn MarMam3Ma flannbix CTpyKTyp. YcTaHOBaeiio upn 
3tom, aTO Han6oaee KpeMHeimcabiMn nBaaioTcn 6a3aabTbi XaHTancuoii n 
I'lMaHrAnHCKoii TeKTono-MarMaTnaeciinx cxpyKTyp (pnc. 2.3), CTeneHb ochob- 
hocth KOTopbix Koae6aeTcn b npefleaax l,08—1,11, a nan6oaee ochobhhmh 
6a3aabTbi XapaeaaxcKoro pyanoro y3na n JlaMCKO-MnKaanAnHCKoii TeKTono- 
MarMaTnaecKoii cTpyKTypu (cTeneHb ochobhocth 1,15 —1,18), hto MOHieT cbh- 
AeTeabCTBOBaTb o noTennnaabHoii HnneaenocHocTn JlaMCKO-MnKaaHflnHCKO- 
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Puc. 2.3. 17eTp«reHeTHHecKne cepnii a$$y3HBHux •6pa30BaHiiw. 

1 — TOJieHTOBbie 6a3ajibTbi ChiBepMHHCKoii cbhtw; 2 ■ — nop^npoBbie, njiarHOtJupoBbie 6a3ajib- 
Tbl ryHHHXHHCKOii CBHTbi; 3 — 6a3aJIbTbI HBaKHHCKOH CBHTbi; 4 — nHKpHTOBbie 6a3aJIbTbI rya- 
HEXHHCKoii CBHTbi; 5 — TeKTOHO-MarMaTHHecBHe CTpyKTypw (I — XapaejiaxcKHH, II — Ho- 
pHJibCKHft pyjxHbie ysjihi, III — JIaMCKO-MHKHaHflHHCKaH, IV — BoJioroHaHCKan, V — Ho- 
pHJibCKan (peHTp h JOJHHan nacTH), VI — XaHTaficKan Myjibflbi, VII — UMaHrAHHCKnii pyAHbiii 
y3eji). I — VI — neTporeHeTHnecKHe cepHH nopon (I — CBepx H3BecTKOBHCTaH, II — H3BecT- 
KOBHCTan, III — H3BecTKOBO-mejiOHHan, IV — cy0H3BecrKOBO-HaTpHeBaH, V — cjiaOonjejioH- 
Han, VI— mejioHHaH). 1,10 — 1,30 — jihhhh paBHbix sHancHHii CTeneHH ochobhocth nopojj. 


to panona. IIpHMepHo opniiaKOByio CTeneiib ochobhocth (1,12 —1,14) nmeiOT 
6a3ajibTH HopHJibCKoro pypnoro y3Jia h BojioroHancKon MyjibpBi. 

AnajiorHHHaH 3aKOHOMepnocTb ycTaHOBjiena h pjia hhkphtobbix 6a3ajib- 
tob, TaK KaK HanSojiee ochobiibimh hbjihiotch nHKpHTOBbie 6a3ajibTBi Xa- 
paejiaxcKoro pypnoro y3Jia, a HanGojiee KpeMHeKHCJibiMH —hhhphtobbic 6a- 
BajibTbi HMaurflHiiCKoro pypnoro y3Jia (cm. pnc. 2.3). Ho CTenemi ochobhocth 
cpep;HeB3BeraeHHbie cocTaBbi hhkphtobmx 6a3ajibTOB b npepejiax JioKajibHBix 
aeKTOHo-MarMaTHHecKHX CTpyitTyp pacnojiaraioTCH b cjiepyiomeM nopapKe: 
JlaMCKO-MniiHaH^HHCKaH TeKTOHo-MarMaTHHecKaa cxpyKTypa (1,37), HopiiJib- 
ckhixh XapaejiaxcKHii pyflHBie y3Jibi (1,34—1,35), ceBep BojioroHaHcicoii Myjib- 
pBi (1,33), MMaHrflHHCKHit pypiiBiii y3eji (1,30), Mkohckbh h Ahhcioh tgkto- 
:no-MarMaTHHecKiie CTpyKTypbi (1,26). 

Han6ojiee bhcokoh mejioaHOCTbio npn BectAia hh3koh KpeMiieKHCJioTiio- 
cth o6jiapaioT nunpHTOBBie nopcJnipHTBi, pa3BHTBie b MaiiMeaa-KoTyiiCKOivt 
paiioiie (BacnjibeB, 3ojioTyxHH, 1975), b to BpeMH nan nunpHTOBBie 6a3ajibTBi, 
npniinMaiomne yaacTHe b CTpoeiinn Ahiickoh CTpyKxypHo-cjmpHajibuoH 30iibi, 
OTJIHHaiOTCH OflHOBpeMeHTIO HOBBimeHHOH meJIOHHOCTblO H KpeMI-ieKHCJIOTHO- 
CTbio (ByrnKaneLi; h pp., 1971). 3th MaTepnajiBi rropTBep>KpaioT ne tojibko na- 
pareneTHHecKyio cbh3b TpannoBoro MarMaTH3Jia c yjibTpaociioBHBiM — 
mejiOHHBiM, ho h TGiieTHHecKyio (BujiencKHH, 1974a, 5; BacnjibeB, 3ojiOTy- 
xhii, 1975). 

TaKHM o6pa30M, p.Tia paiioiIOB pa3BHTHH IIHKe.TCHOCHBIX HHTpy3HH xa- 
paKTepno u,HKJiHHHoe pasBHTHe 3$(|)y3HBHoro MarmaTHSMa, npnaeM o6a3aTejib- 
hbim ycjioBHeM npn 3tom HBjiaeTCH najiHHHe pnc()c|)epeHii,HponaHHon cepnn jiaB 
paimero oTana MarMBTH3Ma, Kpaiinne hjichbi KOTopoli npepcTaBjiaioT co6oii 
cy6n;ejiOHHBie h HHKpuTOBBie 6a3ajibTBi. Heo6xopHMoe ycjioBHe b btom cjiyaae— 
3bojiiod;hh 6a3ajibTOB pHcfxJepeHpHajibHoii cepun JiaB BTopoii $a3Bi b npepejiax 
3pejioHHon h cjia6om;ejiOHHOH neTporeHeTiiaecKHX cepnil nopop;. KpoMe toto, 
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iiHKpiiTOBhie 6a3ajibTH nepcneKTHBHwx njioipaACii (TeKTouo-ByjiKaHnnecKiix 
CTpyKTyp) flOJI/KHH OTJIIIHaTbCH npil HH3KOH Kpe MIieKHCJIOTHOCTH OTHOCHTej] b- 

no noBbinieHHOH mejionHocTbio ( 111 ,-k — 950 — 960 , C. o.— 1 , 34 — 1 , 35 ). 


2.3. 3AKOHOMEPHOCTH HHTPySHBHOFO MAPMATH3MA 
II OBIU;HE nETPOXHMII^ECKHE OCOBEHHOCTH 
TPAnnOBBIX IIHTPy3HH HOPH.HBCKOPO PAHOHA 

Kan 6hjio noKa3aHO paHee (BnjieHCKnii, 1974 b; BnjieHCKnii it p;p., 1975; 
IleTpojiorHH it nepcneKTHBbi..., 1978), HopiuTbCKO-OjieHeKcnaH cy6nponnH- 
nnn, b pejioM no Ha6opy MarMaTimecmix o6pa30Baniiii OTBenaioipaH npepran- 
MbipcKofi CTpyKTypHO-(|)opMai;HOHHOH 30iie, xapaKTepn3yeTca cnepmJniHe- 
CKHMH neTpOXHMHHeCKHMH 0C06eHH0CTHMII HHTpy3HH, KOTOpbie MOryT 6bITb no- 
jio>KeHH b ocHOBy npn pernoHajibHOM Bbiflejicunn njiomajieii hohckob iwenHO- 
HiiKejieBbix pyfl. 

PaccMaTpiiBan b pejioM npocTpaHCTBeHHoe pacnpe/iejieHiie iiHTpy3nii Ho- 
pHJibCKoro pafioHa no neTporeHeTiinecKim cepnnM (puc. 2.4), cjie/iyeT OTMe- 
THTb, HTO npoiI3BOHHbie H3BeCTKOBIICTbIX (n3BeCTKOBOii IT H3BeCTKOBO-III,ejIOH- 
noii) cepnii pacnpocTpaHeHbi BecbMa orpaHnneHHO. 

EfliiHiiHHbie HeAinfKfiepeHpiipoBaHHbie HHTpy3nn H3BecTKO boh h H3BecTKO- 
BO-m,ejionHon cepnii OTMeneHbi rjiaBHHM o6pa30M b npeflenax MMaHrpiiHCKoii 
it XapaejiaxcKoii Myjibfl. 

Han6ojiee pacnpocTpaHeHbi b paiioHe He;iii(|)(J)epeHi;iipoBaHHbie HHTpy3ii- 
BH cy6n3BecTKOBHCTO-HaTpneBOH n cjia6om,ejionHoii cepnii, npnneM ocHOBHbie 
nx npoH3BOflHbie npeACTaBJieHbi nonTH ncnjiioniiTejibHO ,n;H(J)4)epeHpiipoBaH- 
HbiMn n cjia6op;n(|)(|)epeHn,HpoBaHHbiMH nHTpy3HBaMn (cm. pnc. 2.4). ILJejion- 
nan cepnn b paiioHe npeACTaBJieHa rjiaBHHM o6pa30M ee ochobhbimh npon3- 
BOflHblMH B BHfle XOpOUlO flH(J)(|)epeHn,HpOBaHHbIX HHTpy3HB0B. l 1to KacaeTCH 
CBepxin,ejionHoii cepnn, to b ee npe,n;ejiax jio;naTCH HCKJiioHHTejibtio cy6mejion- 
iibie Heflii(|)(|)epeHn,HpoBaHHbie HHTpy3iiBbi. 

IIpHMenaTejieH $aKT pacnpefleneHnn iiHTpy3nii b BbiflejieHHbix Haiin 
TeKTOHO-MarMaTunecKnx CTpyKTypax. Tan, HeflinfxfiepeHiiiipoBaHHbie iiHTpy- 
3HBH HopnjibCKoii Myjibflbi, CTeneHb ochobhoctii kotophx KOJieSjieTCH b oc- 
hobhom b npe^ejiax 1,14 — 1,19, hbjihiotch rjiy6nHHbiMn flnifKfiepeHpiiaTaMH, 
3a peflKHM ncKJiioneHneM, cy6n3BecTKOBO-HaTpneBoii n cjiaSomejioHHoii cepnn. 
OcHOBHbie >ne npon3Bop;Hbie bthx cepnii b npep;ejiax DToii ?ne Myjibflbi npeflCTaB- 
neHbi HH<|)(|)epeHHHpoBaHHbiMH n cjia6onH<|)(|)epenii;HpoBaHHbiMH HHTpy3HBaMH, 

n CTeneHb nx ochobhoctii KOJieSjieTCH ot 1,20 flo 1,30 n Bbime. 

Hepin|)4iepeHn,HpoBaHHbie nitTpy3iiBbi BojioronaHCKoii TeKTOHO-MamaTH- 
necKon CTpyicrypbi (Myjibsbi) npeflCTaBJieHbi HanSojiee npeMHemic jibimit npo- 
M3Bop;HbiMH rjiaBHbiM o6pa30M m,ejioHHoii ii cjiaSomejionnon cepnii. CTeneHb 
OCHOBHOCTII 3THX IIHTpy3HB0B 3fleCb I<OJie6.HeTCH OT 1,05 flO 1,10. OcHOBHbie 
npoH3BOAHbie yKa3aHHbix cepnii b Myjibfle Tan;i;e npencTaBJieHbi pinf)(f)epeHij,ii- 
pOBaHHHMH II CJia6oflH<|)(f)epeHi;HpOBaHHbIMH HHTpy3HBaMU, KOTOpbie Ha co- 
npoBo;KAaeMoii flnarpaMMe (cm. pnc. 2.4) pacnojiaraiOTcn b none pacnpocTpa- 
neHHH HH(f)4)epeHiiiipoBaHHbix HHTpy3iiBOB HopnjibCKoii Myjibflbi. 

HeflinfxfiepeHpiipoBaHHbie niiTpy3HBbi Xapaejiaxcnoii MyjibBH no CTeneHii 
ochobhoctii 3aHnMaiOT npoMe;.KyTOHHoe nojionienne Me?np;y CTeneHbio ochob- 
hoctii nitTpy3iiB0B HopnjibCKoii ii BojioronaHCKoii Myjibfl. Ohh hbjihiotch 
npoH3BOflHbiMH H3BecTKOBO-in,ejioHHoii — cjia6omejioHHoii cepnii, n CTeneHb 
ochobhoctii iix KOJie6.neTCH b npep;ejiax 1,10—1.14. ,I(ii(f)(f)epeHij,npoBaHHbie 
HHTpy3nn, pacnojioiKeHHbie b btoii Myjibue, hbjihiotch npon3Bop;nbiMH b ochob- 
hom mejioHHoii cepnn, n CTeneHb ochobhocth hx cocTaBJineT 1,15 —1,27. 

Oco6oe nojionieHne 3aHHMaiOT HHTpy3HBbi IilManFfliiHCKon Myjibpbi. 3Aecb 
neAii(|)(|)epeHiiHpoBaHHbie iiHTpy3iiBbi hbjihiotch npon3Bop;HbiMH, c oflHoii cto- 
poHH, H3BecTKOBiicToii cepnn, a c flpvroii — mejionHoii, npnneM CTeneHb oc- 
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Puc. 2.4. C.xoMa pacnojioiKemiH neTporenenmcKiix cepnii niiTpyaiiEOB b npeflenax t8ktc- 
HO-jiarMaTii’jecKnx cTpyiiTyp' (m yatn) Hopi;.iLci;oro pafloHa. 

1 — i — hojih pacnpocTpoHemifi hiitpI’skeoe: l — Hopiuibcuoii, 2 — XapaejraxcKoft, 3 — Boaoroiay- 
cuoif, 4 — HMaHrj>micK»ii TeKTOno-MarMSTaaecrax CTpyKTyp {a — HeasKjulepeEpnpoBaHHBix, 6 — 
(JjepenmipoBaHHBix h caaSonniJiiJiepeHunpoBaHHbix imTpy3imOB); 3 — ycjioBHBie rpammH pacnojiojueH;!; 
nuTpysDBOB ninepCaaiiTOBOir (A), CaanTOBOii (B), : cy5meao<inoii (J) cy§<j>cpMapHfl; 6 —ycaoBHue rpa- 
HBPbi Me>KRy nojuiura pacnpocTpanemifi'n'ilJi’epeHmipoBanHbix <r iioanctn^epermaporiaunBLx nHTpyami. 
I—VII — neTporeHeTDqeciaie cepnn iiHTpysaii (I —'caepxnasecTHOBncTaH, II — H3BecTK0BnCTaa[, 
III — H3BeoTKOBo-meaoqHaa, IV — cy5ii3BCCTi<0B0-iiaTpaeBaa; V — GjiaOoroejioqHaa, VI — mejioquaa, 
VII — CBepxuieiioqfiaa). 1,10 — 1,30 —jihhhh paEHwx sHaaeinift cienemi ochobhocth nopoH. 


hobiiocth b nepBOM cjiynae cocTaBJineT 1,13 — 1,18, a b npyroM — 1,16 —1,19 
(cm. piic. 2.4). ^H(|)(()epeHii,iipoBainibie n cjia6onH((M|)epeiii];HpoBaHHBie iiiiTpy- 
3 hii 3Ton CTpyKTypti pacnojiaraioTCH b none pacnpocTpaneiraH nenH(|)(()epeH- 
IJHpOBaHHHX IIHTpy3Hii HopHJIBCKOH MyjIBflBI. 3th HHTpy3HBBI HpeflCTaBJIHIOT 
co6oh npoH3Bou;HBie cy6ii3BecTKOBo-iiaTpHeBon n cjiaSomejioHHOH cepun. Ctc- 
neiiB ochobhocth hx cocTaBjiaeT 1,14— 1,16 ii 1,18—1,19. Hcnjiioaeime — 
HMaiirAHHCKaa h MaHTypoBCKaa HHTpysHii, CTeneiiB ochobhocth kotopbix 

cocTaBjiaeT cooTBeTCTBeimo^ 1,25 ii 1,23. 

Cy6m,ejiovHBie niiTpy3HBBi hbiihiotch hpoh3bohhbimh • CBepxmejioHiios: 
cepim. npocTpancTBeiiiioH 3aKonoMepnocTn pacnpenejieiiHH b npoTHBonojioiK- 
iioctb flpyniM HiiTpy3iiHM panona lie OTMeaeno. nocjiefliiee MOJKeT cjiyjKHTB 
KOCBeHHBiM yKa3aiiHeM, hto BiieRpeime cyomenoviiBix HHTpy3iiBOB npoHexo- 
Hhjio ho (JopMnpoBanna oTMeneimBix BBime CTpyKTyp HopiiJiBCKoro panona. 
OenenB ochobhocth 3thx HiiTpy3HBOB KO.aeSjieTCH ot 1,10 ho 1,19, flocTHraa 
b peflKHX cjiyaanx 1,23. IIocjieHHHe na lore HopiuiBCKou MyjiBHBi hbjihiotch, 
oaeBiifliio, h h <Jk)j e p e ii n, ii a Ta m ii mejioHHo-yiiBTpaociioBnoH MarMBi. 

TaKHM o6pa3o?>i, coSpaniiBiu MaTepiian H0Ka3BiBaeT (cm. puc. 2.4), hto 
XHMH3M h cxeMa HH$cf)epeimHai];HH rnySaHHBix onaroB pa36npaeMBix TeKTono- 
MarMaTHaecKiix CTpyKTyp HopiiHBCKoro panona paBJiiiviiLi. Tan, nanGonee 
OCHOEIIOH II3BeCTKOBO-me.TOHnOH XapaKTep HIHlKjiepeilllHailllH CBOHCTBeil Ho- 
piiJiBCKon Mj'JiBHe, npiiHPM Hnd(K()epeHmipoBaHHBie n cjia6oHHdb$epenn;HpoBaE- 
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Hbie HHTpy3HBK[ HBJIHIOTCH HanSojiee OCHOBHBIMH H rjiy6HHHLIMH, SoraTBIMH 
KajineM pepnBaTaMn MarMaTHnecKnx onaroB. IiaoSopoT, hpoh3bo,d;hbimh Me- 
nee rjiySnHHBix onaroB hbjihiotch HenntjHftepeHpnpoBaHHBie Sojiee KpeMHe- 
KHCJitie HHTpy3HBH. HecKOJibKO man cxeMa flHt|)(|)epeHii;nan;Hn rjiySnHHBix 
onaroB XapaejiaxcKon MyjibflH. 3flecb ochobhoh h mejioHHon xapaKTep OTMe- 
naeTCH flJiH flHt|)(|)epeHn;npoBaHHbix HHTpy3HBOB, b to BpeMH Kan neflH(J)(J)epeH- 
pnpoBaHHbie HHTpy3HBBi oSjiapaiOT HOBbiineHHOH mejiOHHOCTbio npn othoch- 
TejIbHO BBICOKOH KpeMHeKHCJIOTHOCTH. /3,H(|Mj)epeHn;npOBaHHMe HHTpy3HBBI Bo- 
jioroHaHCKon Myjibflbi hmciot TaK/Ke BBicoKyio ochobhoctb h yMepeHHyio me- 
jiohhoctb, a neji;H(f)(f)epeHii;HpoBaHHLie HHTpy3HBBi OTJIHHaiOTCH bbicokoh KpeM- 
aeKncjiOTHOCTbio n mejiOHHOCTbio. KaK noKa3HBaeT cpaBHeHne, b npe^ejiax 
Bcex TeKTOHO-MarMaTH^ecKHx CTpyKTyp, 3a HCKJHoneHHeM IlMaHrpHHCKoii, 
oTMe^aiOTCH neTKHe cxeMH rjiySnHHon HHtjHjjepeHpHapHH, rpe cocTaBBi pnijxjie- 
peHpnpoBaHHbix n HeflntfKjepeHpnpoBaHHBix HHTpy3HBOB jjohojihhiot flpyr 
apyra b npopecce 30hhoh njiaBKn MaHTHH npn pa3JiHHHOH rjiySnHe 3ajiO/KeHHH 
MarMaTnnecKHX onaroB. Ilpn aHajiH3e xnMH3Ma HHTpy3HBOB IlMaHrflHHCKon 
Myjibflbi* HaMenaeTCH HecKOJibKO HHan cxeMa rjiySnHHon flHijj^epeHpHapHH Mar- 
MaTnnecKHX onaroB. Ecjih b ocTajibHBix Myjibpax flntjKftepeHpnpoBaHHBie n He- 
3Ht|)(|)epeHn;npoBaHHbie HHTpy3HBH o6pa3yiOT KpanHne hjichbi rjiySHHHon hh$- 
tjbepeHpnapnH, to b npenejiax IlMaHrjjHHCKOH MyjibflBi flH(J)(|)epeHn;npoBaHHbie 
HHTpy3HBH 3aHHMaiOT CTporo npoMe?KyTonHoe nojiojKeHne. jl,n(|)(J)epeHn;npo- 
saHHbie HHTpy3HBbi 3,n;ecb HMeiOT H3BecTKOBO-ni;ejionHon xapaKTep n hbjihiotch 
a;Hc|)(|)epeHij;HaTaMH H3BecTK0B0-in;eji0HHBix cepnn, b to BpeMH KaK HeflH(J)(J)e- 
peHpnpoBaHHbie HKTpy3HBBi hbjihiotch ,n;H(JxJ)epeHii;HaTaMH mejioHHon n cyry6o 
H3BeCTKOBHCTOn CepHH. OCtHCHHTb 3T0 HBJieHHe B03M0/KH0 JIHnib pa3JIHHHOH 

FJiySnHon 3ajiO/KeHHH MarMaTnnecKHX onaroB. B 3tom cjiynae, OHeBHflHO, ot- 
iiocHTejibHO rjiySnHHHMH SyjjyT HHTpy3HBbi mejioHHon cepnn, 3aTeM no ray- 
oHHe 3ajiO/KeHHH MarMaTHnecKHx onaroB cjienyiOT nntfxftepeHpnpoBaHHBie 
HHTpy3nn n, iiaKOHen;, HanMeHee rjiySnHHBie — Hefln(|)(J)epeHn;npoBaHHbie hh- 
Tpy3HBbI H3BeCTKOBHCTOn CepHH (CM. pHC. 2.4). IICKJIIOHeHHe COCTaBJIHIOT 
IlMaHranHCKaH n MaHTypoBCKan HHTpy3nn — b npepejiax IlMaHrjjHHCKon 
MyjibflH eflHHCTBeHHbie npeACTaBHTejin cjiaSopypoHOCHBix HHTpy3nn rnnepSa- 
3HTOBOH cy6(J)opMan;nn TpannoB. 

PaccMOTpeHne cpepHHX cocTaBOB TpannoBHX HHTpy3HBOB b npepejiax 
TeKTOHo-MarMaTHHecKnx CTpyKTyp (Myjibp) HopnjibCKoro panoHa noKa3MBaeT 
(cm. pnc. 2.4, Ta6ji. 2.1), hto HanSojiee bbicokoh CTeneHbio ochobhocth (1,20) 

OTJIHHaiOTCH HHTpy3HBbI IiopHJIbCKOH MyjIbflBI, flJIH KOTOpbIX XapaKTepHO H 
epaBHHTejibHo nan6ojiee Bbiconoe OTHomenne Kajinn k cyMMe mejionen. Hh3- 
koh CTeneHbio ochobhocth oSjiapaiOT HHTpy3HBbi IlMaHrflHHCKon MyjibflH, 
a npoMejKyTOHHoe nojiojKeHne 3aHHMaiOT HHTpy3nn BojioroHaHCKon (1,19) n 
XapaejiaxcKon (1,18) Myjibp;. 

IianSojiee bbicokoh KpeMHeKHCJioTHOCTBio OTJinnaiOTCH b cpeflHeM HHTpy- 
3iiBH IlMaHrflHHCKon Myjibflbi, a caMon hh3koh — HopnjibCKon n Xapaejiax¬ 
cKon (cm. pnc. 2,4, Ta6.n. 2.1). CaMon bbicokoh mejioHHOCTbio OTJIHHaiOTCH 
HHTpy3HBBi XapaejiaxcKon MyjibpBi npn oflHOBpeMeHHO hh3koh KpeMHeKncjiOT- 
HOCTH. IlHTpy3HBBI BojIOrOHaHCKOH H HopHJIBCKOH Myjlbfl XapaKTepH3yiOTCH 
caMon HH3KOH ipejIOHHOCTblO npn HH3KOH KpeMHeKHCJIOTHOCTH. HanSojiee BBI- 
coKoe OTHomeHne Kajinn k cyMMe ipejioneH OTMenaeTCH b cpeflHeM pjih HHTpy- 
3hbob XapaejiaxcKon, a 3aTeM HopnjibCKOH Myjibp h caMoe HH3itoe ajih nrapy- 
3HBOB IlMaHrflHHCKOH MyjIbflBI. 

CpaBHeHne neTpoxnMHHecKHX n i|)H3HKo-xnMHHecKnx napaMeTpoB ji;h(J)- 
•ipepeHpnpoBaHHBix h Heji;mJ)i|)epeHii;npoBaHHBix HHTpy3HBOB (cm. Ta6ji. 2.1) 
uoKa3BiBaeT, hto caMan HH3Kan CTeneHb ochobhocth y Heji;H(()(()epeHH;npoBaH- 
ii bix HHTpy3HBOB Xapae.iaxcK*H MyjibflH, 3aTO BecbMa BBicoKan y flmjxjjepen- 
HnpoBaHHBix. HanSojiee bbicokoh CTeneHbio ochobhocth OTJIHHaiOTCH Antjxje- 
peHpnpOBaHHBie HHTpy3HBBi HopnjibCKon n BojioroHaHCKon Myjibfl, BecbMa 
3IH3KOH — Il-Ma HrpHHCKOK. II^e.TOHKOCTB-KHCJIOTHOCTB J flH(|)(|)epeHH;HpOBaH- 


21 



11 erpo.vi! mhmcck lie 11 (Jni.iiiKo-xiiMii'ineKiic itapaMeTpw Tpanimuiax iiHTpy3iiB0B b npeffenax TeKTORO-MaruaTtiqecKHX CTpyKTyp (My.iM) Hopn.-ibcisoro pafioiia 


J _ - 

s Ln . • a 

C “ -TTc — 

<L> l* X s Q.CZ 

h a Cm s 
O o -e a 


' c « 
?e -o 

ft' t* 

c.« 5 
°ss 


* s a „. * 2 
•& a «s t fc = 
•0’S a x h s 
3 ft O X X ns 

«c.c. a 


oa « £c 

• - r ” 2 r 2 
“ E rt 


5^S'5: 

« U S - ! 


ft) 

'OK 

Wee 

i > i 

ft' a e 

0ECS 
0E = 

E ft) C 

a — e 

"feS 

X t- s 
EIr 

0S 

a & 
r 

CJ ft. 

se 

O x ^ c ~ 

2 r ; 


O: CO co co 
*<r sr io lo 


« - £ 
a. a. r» 
o. a- 

ft) E Z 


ft) a E >. s 

■§■ a <e i £ 

*9- a » x *- s 
E ft O E X ro 
d C. C. E 


■4 


__ o a x j 

5 ft; C. E C. x 

« ci a a fc a 

o ft) S - 

E •©■ E_ 


{— CO CO CO 


c a 

ft -a 
E R 


t'- co r^» ci 

r- i-— i-« t— 


ft- e H 2 
c.~ E x 

a; c e a 
■So ^ " 
*| g-3 £ 

55“ 


■Hini'h- 
CO lO lO CC 
I" t- I" l'- 


ii|i 

ea £ >• 


CO I— I'- CO 

ooco 
r- r- oo 


a >. 
i IS 
o c 


— CO Cl — 

co co — cm 

oi Oi 05 ci 


c-5 - 2 
i a ~ a 
0C - E 

?= 2 " 


CO CM — — 
CO CO CM CM 
cr. O'. O'. Cl 


16 SS 

0a£ d 
0S=>- 

=r 5 2 t 

ft) c. s 
EC. E 


CCiOiOW 

CM CM th CM 
000)0 


«S “ 

s g g § 
g g C g 

a ^ 
5 u o « 
= c « s 
c. r- Q. « 
O o ?5 S 
~ 2Z; >< 2Z 


HbIX HHTPY3HB0B II HMaHrflHHCKOH Myjlb- 
flbl OflHHaKOBa, OflHaKO KpeMHe KHCJIOT- 
HOCTb y nepBbIX BeCbMa HH3KaH. 

UpHMeHaTejibHbiM (JaKTOM, Morymawr 
OTpaniaTb CTeneHb rjiy6iiHH0H flHi|>(j)epeH- 
I^HapHH, HBJIHeTCH TO, HTO BO Bcex cny- 
nanx CTeneHb ochobhocth y flH<ji$epeH- 
TEnpoBaHHbix HHTpy3HB0B Bcerjja Bbime, 
tom y HeflHi|)(J)epeHpHpoBaHHbix, a nje- 
jionHOCTb, Hao6opoT, Bbime y HeflH(J$e- 
peHpnpoBaHHbix HHTpy3Hn. OTCiofla, oto- 
BHflHO, OTHOmeHHe KpeMHeKHCJIOTHOCTH 
HeflH(j)(|)epeHH;HpOBaHHbIX HHTpy3HB0B K 
KpeMHeKHCJIOTHOCTH AH(f>$epeHii;HpoBaH~ 
Hbix MomeT CJiyiKHTb noKa3aTeneM CTe- 
neHH rJiy6HHHon flHifxfiepeHiEHapHH Mar- 
MaTHnecKHx onaroB OTflenbHO b3htoh 
TeKTOHo-MarMaTHnecKon CTpyKTypbi. IIc- 
nojib3yn otot noKa3aTejib, npeACTaBJin- 
eTCH B03M0JKHHM CHHTaTb, hto Han6ojiee 
BbicoKa CTeneHb (1,07) rjiy6HHHon 
$epeHU,HanHii pacnnaBOB b MarMaTHnec- 
khx onarax XapaenaxcKon Myjibflbi, a 
3aTeM BojioronaHCKon n HopHJibCKon 
(1,05 — 1,04). Han6ojiee hh3koh CTeneHbio 
(1,0) rjiy6HHHon flH$$epennHanHH otjih- 
naiOTCH MarMaTHnecKHe onarn IlMaHr- 
Ahhckoh Myjibflbi, r^e KpeMHemicJioT- 
HOCTb neAH(|)(j)epeHHHpoBaHiibix HHTpy- 
3HB0B MaJIO OTJIHHaeTCH OT flH(j)(j)epeH- 
papoBaHHbix. 3Ta 3aii0H0MepH0CTb noa- 
TBepjKAaeTCn OTHomeHiieM Kannn k cyMMe 
mejionen. HanSojiee BbicoKoe 3iianeHH8 
xapaKTepHO ajih HHTpy3HB0B Xapaenax- 
ckoh, a 3aTeM HopiiJibCKoft n BonoronaH- 
ckoh Myjibfl. CaMbin HH3KHH 3tot napa- 
MeTp CBOHCTBeH HHTpy3HBaM IlMaHrflHH- 
ckoh Myjibflbi (cm. Ta6n. 2.1). 

llo CTeneHH B03pacTaromen ochob¬ 
hocth h rJiySHHe 3a.ao>KeHHH MarMaTH- 
necKHX onaroB TeKTOHO-MarMaTHnecKHe 
CTpyKTypbi (Myjibflbi) HopnjibCKoro pan- 
OHa mo/kho pacnoJioiKHTb b TaKon no- 
cneflOBaTejibHOCTH: IlMaHraHHCKan, Bo- 
JioronaHCKan, HopniibCKan, Xapae- 
.uaxcKan. 

HeoflHOKpaTHO hbmh OTMenajioct 

(BHJieHCKHn, 1967, 1970, 1974a, 6), hto 

npHMoii 3aBHCHMoCTH Memfly KpeMHeKHC- 
JIOTHOCTbK), mejIOHHOCTblO H MarHe3HaJIb- 
HOCTbio HeT. HeT TaKHie cbh3h Memfly 
CTeneHbio pyAOHOCHOCTH h MarHe3Haiib- 
HOCTbio nopofl. noBbimeHHe MarHe3Hajib- 
hocth npoHcxoflHT npH noBbimeHHH m;e- 
JIOHHOCTH C OAHOBpeMeHHbIM CHHHieHH- 
eM KpeMHeKHCJIOTHOCTH Ao onpeAejieH- 
hoto ypoBHH, a 3aTeM npn nponnx paB- 
iibix ycnoBHHX noBbimeHHe menonHOCTH 



co3flaeT ycjioBHH cuu/K6hhh MarHe3naAbHOCTH pa>Ke npii hh3koh KpeMHeKHC- 
jiothocth (BnjieHCKHH, 1967, 1970). Bojitrayio pojit b btom cjiynae HrpaeT 
(ijJiiOHAHbiH pe>KHM b ycAOBnnx pasAHHHoro cpopcTBa MeTajiJioB k cepe n khc- 
Aopopy. IloaTOMy BCHKoe paccynipeHne o npnMon cbh3h MarHe3najiBHOCTH 
nopop c HHKejieHocHocTBK) cjiejiyeT cnnTaTb HecocTOHTeAbHHM. 

Bee OTHOCHTejibHoe MHoroo6pa3ne HHTpy3HBHBix TpannoB panoHa, koh- 
TpOJIHpyeMOe rpeAOHHOCTblO-KHCAOTHOCTbK) n KpeMHeKHCAOTHOCTblO, yKJiaflBI- 
BaeTCH b ceMb neTporeHeTnqecKnx cepnn. Ka^Kpan cepna oSAapaeT HaSopoM 
HHTpy3HE[, (JopMHpoBaBmHxca b onpepeAeHHbix npepenax rpeAOHHOCTH-KHC- 
jiothoctii n KpeMHeKHCJioTHocTH pacnjiaBOB MarMaTmecKHx oqaroB. KpoMe 
Toro, Ka>KflOH ceprni CBOHCTBeH pa3opBaHHHH bo BpeMemi nyAbcnpyioipnH 
xapaKTep MarMaTmecKon peHTeAbHocTH. EcTecTBeHHo, hto cepiin OTpassaeT 
oBOJiiopHio rjiy6nnHbix MarMaTnqecKHX onaroB, H3 kotophx b onpepeAeHHbix 
TeKTOHHqecKnx ycjioBHHX nponcxopHAO nocjiejioBaTejibHoe BHeppeHne HBTpy- 
3 hh c nocTeneHHMM n3MeHeimeM cocTaBa pacnjiaBOB. 

Kan ii3BecTHO, MHorne HccAepoBaTeAH noppepiKHBaiOT rnnoTe3y o cyipe- 
CTBOBaHiui no KpanHen Mepe pByx thhob popoHaqaAbHH.x MarM: c oahoh cto~ 
poHbi — TOJienTOBon, a c ppyron — oahbhhoboh meji0HH0-6a3ajibT0B0H, npn 
pn<J)(f)epeHpHapnH kotophx o6pa30Bajmcb pa3AHHHbie cepnn nopoA (Itopep, 
Thaah, 1965). OAHano He pe3Koe, a nocTeneHHoe H3MeHeHiie XHMH3Ma Tpan- 
nOBBIX IIHTpy3IIH OT CHJIbHO H3BeCTKOBIICTbIX K LpeAOHHblM, OT 6aH3KHX HO 
cocTaBy k AH$$epeHT(naTaM Marabi — ic ipeAOHHbiM oahbhhobhm 6a3aJibTaM 
yKa3biBaeT cuopee Ha OTcyTCTBue MarM oco6hx TOJienTOBbix n ojinBHHOBbix 
ni,ejioHHbix 6a3a:ibTOB. TIopTBep>KpeHHeM sthx noAOHieHHn CAymaT HopMaTHB- 
Hbie cocTaBbi, BbiancjieHHbie pjih KaiKpoH cepnn (BnneHCKHH, 1967). H 3 npn- 
BeAeHHbix pacneTOB bhpho,hto ot cepnn k cepnn nocTeneHHO y6biBaeT, a b cyo- 
n3BecTKOBHCTO-HaTpneBOH cepiin Hcne3aeT HopMaTHBHblH KBapp BMecTe co 
CIIHHteHHeM KpeMHeKHCAOTHOCTH pacnjiaBOB. HopMaTHBHblH OAHBHH, B CBOH) 
onepepb, noHBnneTCH toabko b cy6n3BecTKOBHCTO-HaTpneBOH cepnn, n paAee, 
Hapnpy c oahbhhom. noHBJiHeTCH n HopMaTHBHblH HetfjeAHH, COBepmeHHO OT- 
cyTCTByeT KBapp 11 pa>ne riinepcTeH, 3aio pe3uo yBeAHHHBaeTCH copepmaHHe 
SoraToro KaAbpneM MonoKJimiHoro niipoiicena — pnonenpa (BnAeHCKHH, 
1967). Bee OTMeneHHbie 3aK0H0MepH0CTH oAHocTopoHHe ocBeipaioT neTpoxn- 
MunecKiie ocoSeHHOCTH TpannoBbix HHTpy3HH n, KpoMe Toro, He BCKpbiBaioT 
npHHHH, hx oSycjioBHBiiiHx. 06ipee copepmaHHe ipeAoqeH h KpeMHe3eMa He 
HBjmeTCH onpepejiHioipHMH napaMeipaMH (JnisHKo-XHMHqecKHX ycnoBHH itpa- 
CTajiJiH3apiiH HHTpy3HBOB. YBeAHHeHHe ipejioHHOCTH MomeT npoTeKaTb nan 
npn noHH/KeHHH KpeMHeKHCJioTHocTH, Tan h npn ee yBejinneHnn. Boo6ipe 
KOHpeHTpapnH Tex hah hhhx KOMnoHeHTOB b pacnjiaBe 11 paAee b HHTpy3Hnx 
3aBHCHT OT MHOMX (J)H3HK0-XHMHHeCKHX HapaMeTpOB. K KOTOpbIM KpOMe pe- 
jioro pnpa ppyriix cpepyeT OTHecTH mejioHiiocTb-Ki-icjioTHOcTb h KpeMHe- 
KiiejiOTHOCTb MarMaTinecKiix pacnjiaBOB KaK b momcht hx 3apo>KAeHHH, Tan k 
b npopecce (JopMHpoBanHH Tex hah hhbix HHTpy3HBribix Ten. KpoMe Toro, He- 
MaAOBaiKHyi# po, T i b npn :jtom nrpaeT noBepeHiie Tanux hoabhhxHbix KOMnoHeH- 
tob, nan KajiHH h HaTpHH, a TaK>Ke b penoM $AK)HAHbiH pe>KHM b npepenax 
Toro hah hhoto ynacTKa mbhthh 3eMAH. 

J^ah Toro, hto6h npepcTaBUTb ce6e o6pa30BaHne pa3AHHHbix no pypHOH 
cnepH3AH3apHH MarM h b tom nncAe pypoHOCHbix, CAepyeT paccMOTpeTb neTpo- 
xiiMHHecKHe n HenoTopbie reoxiiMnnecKHe oeoSeHHOCTH TpannoB pa3AHHHbix 
pernoHOB 3anapa Ch6hpckoh nAaT(|)opMbi. 

flo neTpoAornqecKHM h neTpoxHMnqecKHM oeoSeHHOCTHM HHTpy3HBHbix 
TpannoB 3anapa ChShpckoh nAaT(|)opMbi BbipeAeHH HopHAbCKO-OAeHeKCKaH, 
llyTopaHCKan, TyHryccKan, AHrapo-KaTanrcKaH n AHrapo-BnAioHCKaH Tpan- 
noBbie cySnpoBHHpHH (BiiAeHCKHH, 1967, 1974 b). /Jah pa36opa CBH3H Tpan- 
noBoro MarMaTH3Ma c opypeHeHneM HHTepec npepcTaBAHiOT HHTpy3HBH Ho- 
pnAbCKO-OAeHeKCKon, flyTopancKOH n AHrapo-BnAioHCKOH cy6npoBHHpHH. 

HopHAbCKO-OAeHeKCKaH cySnpoBHHpnH, rAaBHHM o6pa30M 3anapHaH ee 
OKpaHHa, OTAHHaeTCH pa3BHTHeM HHTpy3HH BHCOKOH OCHOBHOCTH H HeCKOAbKO 
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ConocTnraenHe cpesHHx cofiepiKaHHH nexporeaHMx 


Ho- 

wep 

aaa- 

nesa 

reojiorH^ecKHe no#- 
pa3flejieHHH 

SiOj 

! 

I 

'l 

j TiO. 

AI 3 O 3 

Fe 2 0. 

FeO 

MgO 

MnO 

CaO 


i 

CpesnHii cocTan TpannoB Cnoiip- 
c-kgh iraaTCt>opMH, 176 an. 
(KyToniiH. 1969) 

48,43 

i 

1,48 

15,35 

3,59 

9,39 

6,13 

0,19 

10,69 


O- 

CpeSHnS cociaB 3Ct><py3flBEbix 
TpannoB HopiuibcKoro pauona, 
401 an. (Jl,io>KiiKOB, 19716) 

48,41 

1,30 

15,13 

4,23 

8,24 

7,04 

0,19 

10,68 


o 

Sa 3 aai>TH mmo IlyTopaHa, 

92 aH. (Bjihchckuh. 1967) 

48,90 

1,30 

15,80 

5,40 

7,80 

7,20 

0,20 

10,90 


4 

Cpep,HHH COCTaB HHTpy3HBHLJX 
TpannoB HopimtCKcro njiaio 
(ApxunoBa, 1975) 

45,64 

1,15 

15,06 

2,91 

10,58 

7,81 


10,24 


r 

HeAndicfiepeHUHpoBaHHHe HHTpy- 
3 hh HopnjiLCKoro paiioHa, 
59 an. 

47,11 

2,02 

14,14 

4,19 

10,22 

6,44 

0,22 

10,22 


6 

HiiiiJepeHHHpoBaHHMe r Jimpy- 
3 hh HopuntcKOro :? paftona, 
501 aH. 

45,66 

1,01 

14,57 

3,17 

9,25 

10,34 

0,20 

10,05 


»7 

He,Tiict 4 'epeHiHipoBaHHije HHTpy- 
3 hii 3 anaAa CiiSiipcKoli hjiut- 
()iopMH, 118 an. 

48,40 

1,30 

15,80 

4,80 

10 , 10 - 

7,14 

0,20 

10,90 


■b 

Hii(j)(pepeHAHpoBaHHi>!e nuTpyaiiii 

3 anasa CninpcKoii nuaT^op- 
!w, 197 aH. 

48,05 

■1,61 

14,23 

3,03 

10,43 

7,76 

0,20 

10,17 


9 

IlHTpysiiBHHe Tpanni.T wro-Boc- 
TOHHOii nacTH Ciioiipciioii 
njiaT^opjihi, G 6 an. (BuneH- 
ciaiii, 1967; roHi>H.iaitona,1961) 

46,92 

1,80 

15,60 

6,88 

5,88 

7,56 

0,17 

10,97 


40 

HHTpy3HBHBie Tpannu Anrapo- 
M.iihmckofo jaiioBa, 6 an. (Bh- 
aeHCKHH, 1967; roHMiiaKosa, 
1961) 

46,45 

1 

1,26 

15,14 

8,18 

5,61 

7,66 

0,14 

11,26 


31 

IlHTpy3HBHLie Tpannii penT- 

pantHOH it icwkhoh nacTefi Ch- 
SiipcKoii n.’iaTi})opMM, 13 aH. 
(Bhhohckhh, 1S67) ] 

49.40 

1 

1,80 

| 

OO 

O 

3,B0 

10,70 

5,60 

0,20 

10,60 



UOBLiniGHHOH mG.TOHHOCTH. 3 tH HHTpy3HH XapaKT6pH3yiOTCfl T3KJK6 HH3KHM 
oxHoniGHHeM oKHCiioro >Kejie3a k 3aKHCHOMy h noBHmBHHBiM — icaJiHH k cyM- 
Me mejioHGH (Ta6ji. 2.2, aH. 4— 6). BectMa BantHBiM oSctohtgjibctbom hbjih- 
gtch to, hto uHTpy3HBHBie Tpannu: HopajiBcnoro pafioHa npa hh3koh kpgmhg- 
hhcjiothocth oSjiaAaiOT hgoohhho noBBimeHHHM coflepHtaHHeM jKejie3a 
(xa6ji. 2.2, aH. 4), b to bpgmh KaK AH<fxf>6p6HLi,HpoBanHi>i6 HHTpy3HH npn toh 
?K6 OCHOBHOCTH BHCOKOMaTHe3HaJIBHH (Ta6ji. 2.2, aH. 6). K HOCJIGAHHM npa- 
ypOHGHH M6HHO-HHK6JI6BHG MGCTOpOJKABHHH H pyflOHpOHBJIGHHH. 

IlyTopaHCKaH cy6npoBHHH,HH TpannoB pacnoJiojKGHa k iory ot HopHJih- 
cko-Ojighgkckoh, b npe^ejiax 3anaAa ChGhpckoh njiaT$opMBi, h OTJiHHaGTCH 

pa3BHTH6M HHTpy3HBOB HOBUHIGHHOH KpGMHGKHCJIOTHOCTH H HIGJIOHHOCTH 
(Ta6jl. 2.2, aH. 7,8), C KOTOpbIMH CBfl3aHH CJia6oG MeAHO-HHKGJIGBOG opyAeHGHHG 
31 MGJIKHG MaTHGTHTOBBIG pyAOHpOHBJIGHHfl, COHpOBOHtAaGMHG H3BGCTKOBHMH 
CKapH3MH, COA6p>K8.ipHMH CKaHOJIHT. 

Anrapo-SHHiOHCKafl cySnpoBHHpHH TpannoB xapaKTepH3yGTCH, b cboio 
OH epGflb, pa3BHTH6M H6AH(|l(f)6p6HpHpOBaHHBIX HHTpy3HH HOHHJKGHHOH JKGJI6- 
3HCTOCTH npH OflHOBpGMeHHO nOBBHHGHHOH OCHOBHOCTH H HIGJIOHHOCTH, a TaK- 
JK6 npH OHGHB BHCOKOM 0TH0HI6HHH B HOpO/jaX OKHCHOTO JK6JIG3a I< 3aKHCHOMy 

(cm. Ta6ji. 2.2, an. 9, 10). 

Pa3pa6«TaHHUG 3a hocjigahhg toabi tgopgthhgckhg ochobh (Juhohahoto 
pe>KHMa 3eM.AH (IlepHVK, 1973; MapanyrnGB, IlepHyK, 1974) ho3bojihiot ho- 








T a 6 ji ii n; a 2.2 


KOMnoiseiiTOB b Tpannax CnuapcKOK njiaTtjhopMM 


ixa.O 

i 

K 2 0 

(FeO+Fe,O,)-100 

KjOlOO 

UieJiOM- 

IIOCTb-KJiC 

JIOTBOCTL 

KpeMHe 

- KHCJIOT- 
HQCTb 

Cieneiih 

OCHOB- 

IIOCTII 

CD 

O 

O 

o 

JleTyqifc b coc- 
xaBe MHHepajia 

FeO 

FeO+Fe : 0,+WgO 

NajO+K.O 

2,18 

0,73 

50 

17 

929 

806 

1,15 

17,5 

— 

' 1,81 

0,68 

44,6 

19,4 

938 

806 

1,16 

22,8 

— 

2,0 

0,40 

44.4 

11,1 

939 

814 

1,15 

31,2 

— 

1,99 

0,81 

40,1 

22,0 

928 

761 

1,22 

12,2 

— 

2,10 

0,85 

51,4 

20,9 

925 

784 

1,18 

18,3 

cDiop 

1,72 

0,72 

36,7 

20,6 

939 

76* 

1,23 

15,5 

©T«P, iop 

2,30 

0,80 

.49.1 

19.6 

924 

806 

1,15 

21,3 

Xnop 

2,36 

0,72 

46,0 

15,5 

923 

800 

1,15 

13,1 

Xnop 

1,70 

1,75 

40,1 

41 

922 

781 

1,18 

52,4 

Xjiop 

1,53 

2,03 

40,4 

45,6 

923 

774 

1,19 

65,4 

Xjiop 

2,10 

0,80 

55,4 

21,9 

931 

823 

1,13 

16,1 

— 


^ohth k noHHManiiio Miioriix npopeccoB, CBH3aHHHX c BonpocaMii o6pa30Ba- 
hbh reHeTaaecaa pa3JiBHHBix no neTpoxaMaaecaaM ocoSeHHOCTHM n pyflOHOc- 
iioctb TpannoBHX pacnjiaBOB. B aacTHOCTB, b pane ony6jiHKOBaHHLix pa6oT 
OTMeaajiacB HeMajiOBa/aaaH pojit $Topa n 6opa npn o6pa30BaHnii HaaejieHOC- 
hbix TpannoBBix aHTpy3aa (BBJieHcaaa a up., 1975; 3ojioTyxaH, 1974) n xjio- 
pa b npopecce (JopMapoBamia a;ejie3opyflHBix MecTopo/aneHaa Tana AHrapo- 
Hjihmckhx (BajieHCKHa, 1967; BaxpymeB, BopoHpoB, 1976). Taa, b cbh3m 
C HHKejieHOCHBIMH HHTpy3HHMII HopHJIBCKOrO paBOHa B COCTaBe OKOJIOpyflHBIX 
n3MeHeHH0 npncyTCTByiOT <J)Top-anaTHT, $Topco,n;ep/BaBiBB 6 botbt, rue co- 
Hep/aaHae $Topa nocTaraeT 1% (3ojiOTyxaH a up., 1975), a ^TopcoHep/Banjaa 
Be3yBaaH. B nocjieflHeM oSHapyateHBi (BajieHCKaa a up., 1964) He tojibko $Top 
(1%), ho a 6op (0,58—1,0%). Tpannai 3anafla CaGapcaoa njiaTtJopMBi (liyTO- 
paHCKaa cySnpoBaHpaa) b pane cjiyaaeB CKanojiaTH3apoBaHBi, npaaea caa- 
aojiaT b 3thx cjiyaaax BcerHa xjiopcoflep/Kaajaa (BajieHcaaa a up., 1964). 
Ha ioro-BOCToae CaGapcaoa njiaTtJopMBi (Aarapo-BajiiOBcaaa cySnpoBBHpaa) 
xjiopcop;ep/Kan];an caanojiBT a rajiaT hbjihiotch nopo,n;oo6pa3yiOBiBMB MBHe- 
paaaMa /aejie3opyn;HBix caapHOB, npHypoaeHHBix a Tpy6aaM B3pBiBa (Baxpy- 
meB, BopoHpoB, 1976). 

Ha ocHOBaHaa 3tbx naHHBix, xoth a HeMHoroaacjieHHBix, npeflCTaBJiaeT- 
ca BHTepecHBiM paccMOTpeTB neTpoxBMaaecaae ocoSeHHOCTB TpannoB a cbh- 
3aHHyiO C HBMB pVflOHOCHOCTb npa yaaCTBB B COCTaBe (JjIIOBflOB, C OflHOB CTO- 
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poHti, $Topa, a c flpyroH — xjiopa. CpaBHenne neTpoxnMiiqecKnx ocoSen- 
HocTen TpannoB pa3HBix pernonoB noKa3BiBaeT (cm. ta6ji. 2.2), sto HHTpy3iiB- 
Htie Tpannti HopnJibCKoro paiioiia OTjinqaioTCH HH3Koii KpeMiieKHCJioTHOCTB eo 
h neoSbiqiio noBBimemiBiM coAepmamieM mejie3a (cm. Tafiji. 2.1, an. 4) npn 
HH3KOM OTHOmeHHH OKHCIIOrO mejie3a K 3aKIICHOMy,B TOBpeMH KaK HH(j)$epei£- 
piipoBainiBie pyAonociiBie niiTpy3nn npn Toii me KpeMneKHCJioTHOCTii bbicokq- 
Manie3iiajiBHBi (cm. Ta6ji. 2.2, an. 6). Hefliit()<|)epeHinipoBaimBie HHTpy3HM 
(cm. Ta6n. 2.2, an. 5), b cboio oqepeflb, no cpaBneimio co cpefliniM cocTaBOM 
TpannoB Cii6npcKon njiaTiJopMBi (cm. Ta6ji. 2.2, an. 1) TaKme xapaKTepii3yior- 
CH nOHHJKeHHOH KpeMIieKIICJIOTHOCTBIO II BBICOKIIM COflepmailHeM JKeJiesa. Kpo- 
Me Toro, conocTaBJieime cocTaBOB (cm. Ta6ji. 2.2, an. 4 — 6) noKa3BiBaeir, 
sto coAepmanne Marinin b flin|)(()epeHn,HpoBaHHBix iiiiTpy3HHX no cpaBiiemiK) 
c neAin|)(()epeiiii;iipoBaHHBiMii B03pacTaeT, ofliiano npii h6H3M8hho bbicokom 
b o6oiix cjiyqanx coAepmanini mejie3a. OTCiofta cjieAyeT nonaraTb, no bbico- 
Kan Manie3iiajibiiocTb HBJineTcs cjiegCTBiieM, a lie npnqiiiioii o6pa30Bamis: 
HHKeJieilOCIIBIX HHTpy3HH. 

AnaJiii3 (J)ii3iiKo-xiiMiiqecKiix ycsoBiiii o6pa30BainiH MeAiio-HHKeJieBBix 
MecTopo/KflemiH noKasriBaeT (BiiJieiicKiin, 1974a, 6; BiuiencKiin h sp., 1975), 
mto ohh, iiecoMneimo, (JopMiipoBaJiiiCb b BoccTanoBiiTeJibiiBix ycJiOBnnx npa 
6oJibmon pojiii JieTysnx, b cocTaBe kotopbix Kpowe H a O npiicyTCTBOBaJin 
(JiTop, 6op h mejionii. Manie3iiaJibiiocTb pacnjiaBa, KaK mbi iieofliiOKpaTHO yKa- 
3BiBajni (BnjiencKiin,1967, 1974a), lie iirpajia npii btom Beaymen pojni. flo cn:< 
nop 6 bijio HencHBiM, noneMy, necMOTpa 11 a hbiio noBBimeimyio mejioqiiocTB 
pacnjiaBa npn ini3Kon KpeMneKHCJioTHOCTii, Manie3najibiiocTb pyaoHociiBix 
nopoa b npeaeaax Meano-niiKejieBBix MecTopoiKaeimn BBicoKan. flame npn na- 
jihshii cepBi BBicoKOMarne3iiaJibiiBie pacnjiaBBi, 11 a iiam B3rjma, lie 6yayT cno- 
coScTBOBaTb o6pa30Banino cyjibtjpnflOB Boo6m;e, a ne3iiaqiiTejiBiioe KOJinqecTBO 
mejie3a noiiaeT 11 a nocTpoemie ciiniiKaTOB Marinis ii mejie3a. riosTOMy, vshth- 
Ban (|)Topo(()HJibiiocTb Marinin (MapaKymeB, 1975) flame b cjiyqae nepBonanajib- 
ho BBicoKOMarne3naJibiioro pacnjiaBa, nocjieflimii, necoMnenno, npnoSpeiaeT 
6oJiee BbicoKyio mejie3iiCT0CTb n mejioqnocTb npn oanoBpeMenno noBBinieimoM 
oTiiomennii KajniH k cyMMe m,ejioqeii. 

flajibiienmas 3bojiioh;hh pacnjiaBa npii najinqini cepBi npiiBeaeT b npopecce 
o6pa30BamiH cyjibiJiiaoB mejie3a 11 apymx MeTajuioB k B03pacTaimio Marne- 
3iiaJibiiocTH nopofl. 

floKa3aTejibCTBOM iiamiix TeopeTnaecKiix nocTpoemiii cjiymaT neTpoxa- 
MiinecKiie ocoSemiocTii nopoa HopnJibCKoro paiioiia (cm. Ta6ji. 2.2). CpaBiieime 
cocTaBOB TpannoB pa3HBix pemoiioB noKa3BiBaeT, sto niiTpv3iiBiiBie Tpannia 
HopnJibCKoro paiioiia npn mi3Koii KpeMneKHCJioTiiocTn o6jiaaaiOT neoSBiqno 
noBBimeimoii mejie3HCTOCTbio (cm. Ta6ji. 2.2, an. 4), b to BpeMs KaK fln<|)(jpepeEi- 
unpoBainiBie nnTpy3iiii npn Toii me ochobiioctii BBicoKOMarne3iiajibiiBi (cm. 
Ta6ji. 2.2, an. 6). B KOJinsecTBeinioM oTnomeiniii coaepmamie mejiesa 
b nopoaax BBime no cpaBiiemno co cpeamiM cocTaBOM TpannoB Cii6npcKO& 
njiaTtJiopMBi (cm. Ta6ji. 2.2, an. 1). OTCioaa n cjieayeT noJiaraTb, sto BCJiea 3a 
(JopMnpoBaiiiieM cyjibfjnianoro pacnjiaBa ciuniKaTiias cocTaBJisiomas ero 
npeBpamanacb b BBicoKOMarne3naJibHBiii pacnjiaB, naymnn coBMecTiio c cyjib- 
(JniaaMH 11 a (JopMnpoBaHne pyaonociiBix aH^t^epeimiipoBamiBix HHTpy3nn 
(cm. Ta6ji. 2.2, an. 6), a ocTaToniiBiii pacnjiaB, ecTecTBeimo, OTjinnaeTcn BecbMa 
BBicoKoii mejie3iiCTOCTbio n noBBimeimoii mejioniiocTbio, KOTopBie npncym;K 
nean(()(()epenii;HpoBannBiM HHTpy3iiHM HopnJibCKoro paiioiia (cm. Ta6ji. 2.2, 
an. 5). Cnoco6cTBOBajni noao6noii 3bojiioii,hii pacnjiaBa (JunonflBi, b cocTase 
kotopbix 6oJibmyio pojib nrpajin ((nop ii cepa. Bbicokoc cpoflCTBO Mamas 
k $Topy cnocoScTBOBaJio H3BJieseniiio ero 113 pacnjiaBa n, KpoMe Toro,KaK 6 h~ 
jio noKa3ano BBime, $Top cnocoScTBOBaJi yBejiiiseinno m,ejioqnocTii pacnjiaBa 
ii B03pacTanmo KasiiH k cyMMe mejioseii (MapaKymeB, 1975). MaiiTHiinoe 
nponcxomAeiiiie HiiKesenocHBix MecTopomfleimii ceiinac ne BBi3BiBaeT coMiie- 
hhm (3oJioTyxnn n Ap., 1975; flncTjiep, 1977) ii noKa3BiBaeTCH SKcnepnMen- 
TaJibiiBiMH HCCJieAOBamiHMii (Haughton e. a., 1974), nosTOMy iieoSxoAHMoCTb 
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TpaHcnopTiipoBKH pacnjiaBa b Bepxmie 9Ta>Kii njiaTijjopMbi pph o6pa30BaHHH 
cyjibcj)HflHon cepbi 113 cyPbiJaTHon OTnapaeT. 

PacnjiaBbi 3anapH0n naCTii Cii6npcKofi njiaTiJopMbi (IlyTopaHCKaH cy6- 
npOBHHpHH) OTJIHBaiOTCH npH TOH *e H<ejie3HCTOCTH HOBbllHeHHOH mejIOHHO- 
CTblO H KpeMHeKHCJIOTHOCTblO KaK flH(|)l|)epeHmipOBaHHbIX, TaK II HeflII(|)(|)epeH- 
npipoBaimbix HHTpy3iin (cm. Ta6ji. 2.2, aH. 7, 8). Kpoxie Toro, ecjiii CTeneiib 
rJiySniiHofi pHtJxJiepeHpHapHH (oTiiomeHiie KpeMHeKHCJiOTHOCTii Hepn<()<f)epeH- 
piipOBaHHHX K KpeMHeKHCJiOTHOCTii PHfJxjiepeHpHpOBaHHblx) flJIH IIHTpy3IIH 
HopnjibCKoro panoHa coCTaBJineT 1,03, to pph 3anapHoii naCTii IlyTopaHCKon 
cySnpoBHHpiiii — 1,0. IIoaTOMy KpeMHeKiicjiOTHOCTb b cpepneM pii(J)(|)epeHn;ii- 
poBaiiHbix ii HepiHjKliepeHpiipoBaHHbix HHTpy3im 3pecb hohtii coBepmeHHO 
oflimaKOBa. IloBbimeHHoe copepH;aHiie MarmiH b HHTpy3iiHX 3anapa Cn6iip- 
ckoh HjiaTijiopMbi (cm. Ta6ji. 2.2, aH. 7, 8) hpothb cpepHero copepmaHHH ero 
b Tpannax CnGnpcKofi njiaTtJiopMbi (cm. Ta6ji. 2.2, an. 1) yKa3biBaeT Ha npeo6- 
JiapaHiie 3pecb bo tjpioiipax xjiopa, oSpapaioipero (JeppotfmPbHbiMii CBoncTBa- 
mh (MapanymeB, 1975) ii cnocooCTByiomero, oaeBiipno, ii3BJieqeHiiio H3 pac- 
njiaBa H;ejie3a ii co3paHino TeM caMbiM ycjioBiin noBbimeHiioro copepmaHiiH 
b HeM MarHiiH. IloBbimeHHoe copep>KaHiie MarHiiH b pnil)(J)epeHpiipoBaHHbix 
iiHTpy 3iihx 3Toro panona, napapy c hii3Khm copepmamieM cepw b pacnjiaBe, 
oSycJioBHJio OTcyTCTBiie b npepepax IlyTopaHCKon cy6npoBiiHH,iin 3acJiy>KHBa- 
lomux BHiiMaHiiH HiiKejieHOCHbix HHTpy3iiH. npeppo/KeimaH HaMii ynpomeiman 
cxeMa 3BOJiiou,iiii pacnjiaBOB b MaHTiiHHbix ycaoBiiax Tpe6yeT yTOHHeHiin, 
ho HecoMHeHen (JaKT noBbimeHH«n b cpepneM >Kejie3iiCTOCTii nopop HopiiPb- 
CKoro panoHa npn opHoepeMenHo Hii3Kon KpeMHeKHCJiOTHOCTii ii, papee, 
BCJiepcTBiie rJiy6iiHHon 3bojiioh;hh pacnjiaBOB o6pa30BaHiie pByx tiihob koh- 
TpacTHbix no cocTaBy Marw: c ophoh CTopoiibi, BbicoKOMarHe3iiajibHbix pypo- 
hochhx (cm. Ta6;i. 2.2, an. 6), a c ppyron — OTiiociiTejibHO KpeMHeKiicPbix m 
Menee ochobhbix. nocpepime t^opMiipoBaPiiCb b ycjioBiinx noBbimemioro 
noTeHpuapa Kiicpopopa, hto cnocoociBOBaPo B03paCTaHiiio rpepoHiiocTii nopop 
ii HOBbimeHiiio copepniaHHH b nopopax >nepe3a b okiichoh tJopMe (cm. Ta6ji. 2.2, 
aH. 5). CpepyeT 3aMeTHTb, hto bbopiopiih pacnjiaBa BHanajie ocyipecTBPHPaCb, 
oneBiipHO, npii hh3Koh OTHOCHxejibHBH pa3HOCTii XHMiinecKHX HOTenniiaPOB 
iiohob cepbi ii Kiicpopopa n b 3to BpeMH iiCKPioiaPiiCb BCHKiie MeTacoMaTime- 
CKiie npopeccbi, a cocymecTBOBajni b paBHOBecim cyph^iipiibin ii ciiPiiKaTHwfi 
pacnpaBbi, b pe3yPbTaTe Ha nepsoM 9Tane o6pa3yiOTCH BKpanjieHHbie, ho ot- 
Hiopb He jiHKBapiiOHHoro reHesuca pypbi. Bo3paCTaHiie 3aTeM xiiMiiaecnorO’ 
noTeHpiiapa cepbi ii <|)Topa bo (|);nonpax cnoco6cTBOBaPo yme o6pa30BaHiiro 
cnepBa b MarMaTiinecKyio, a 3aTeM b nocpeMarMaTiiHecnyio CTapmo MeTaco- 
MaTiinecKiix 6oraTbix cyPbd^npHbix pyp. 3tot npopecc ocymecTBPHJtCH, one- 
biipho, npii aKTHBHOM B03peHCTBiiii Ha pacnjiaB ((iTopa, Bbi3BaBinero yBejiiiae- 
Hiie >nejie3iiCTOCTH pacnjiaBa, cnocoScTByiomeH B03pacTaHiiio paCTBopiiMocTii 
cepbi b pacnpaBe ii panee o6pa303aHiiio cyPbiJnipoB. 

TaKHM o6pa30M, Kan cypbfjupbi, Tan ii pa3JiiiHHbie no xiiMH3My pacnaaiiK 
o6H3aiibi cbohm o6pa30BaHiieM ne TOPbKo cocTaBy MaHTiiHHbix BbinpaBOK, 
ho h (JpioHpHOMy peiKHMy b upopecce o6pa30BamiH nopop ii Mepiio-nnKepe- 
Bbix pyp. 

HecKOPbKo iiHofi ((ipioiipiibiH pe>KiiM OTMenaeTCH npii (j)opMiipoBainni me- 
pe3opypiibix MecTopoiKpeimn h, b nepByio onepepb, ioro-BOCTOKa CuSiipcKon 
njiaTiJopMbi (AHrapo-BiiPioncKaH npoBHHii,iiH). IIpnMeqaTePbHbiM n Tenepb, 
bo3moh;ho, oSkhchiimbim (JaKTOM HB.iHeTCH pacnpocTpaneHiie b pafione Hiepe3o- 
pypHbix MecToponipeHiiH iiHTpy SHBHbix TpannoB, Hao6opoT. n o h h >k e :ii- 
II O H >K e P e 3 II C T O c T H H OpHOBpeMeHHO nOBblineilHOH OCIIOBIIOCTH II 
mePOHHOCTII npa BbICOKOM OTHOHieHUH OKIICHOTO Hiepe3a K 3ai<IICH0My (cm. 
Ta6p. 2.2, aH. 9, 10). Ilopopbi b 9tom panone xapaKTepiiaviOTCH thk me, Kan 
h b HopnpbCKOM , ho iiMeiox eipe 6o.iee Bbiconoe OTiiomeHiie KaPiiH k HaTpmo. 

Ilpii paccMOTpemm ocoSemiocTeH o5pa30BaHHH b btom panone nopop it 
pyp paBHO o6panj,aPocb BHiiiiaHiie Ha yaaCTiie xpopa b o6pa30BaHiiii mepeao- 
pypHbix MecTopo/KpeHiin (riaBPOB. 1961; FonbiiiaKOBa, 1961; BinieHCKHii, 
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1967), npii 3tom OT^aBaJiocb npeAnonTemie TEnoTe3e Mo6iuiii3au;iiii MarMofi 
xJiopa ii3 BMemaiomnx nopoA, a >Kejie3a 113 TpannoB. Ecjiii b KaKoii-To Mepe 
3to noJiO/Kemie npiiMemiMO ajih o6pa30Banna >Kejie3opyAHbix npoHBjiemin 
KoiiTaKTOBO-MeTacoMaTiiEecKoro rene3iica, to ajih (JopMiipoBamiH /KeJie3opya- 
iibix MecTopoiKAGHiiH aiirapo-njiiiMCKoro Tiina btot Te3iic iienpiiMemiM (Baxpy- 
meB, BoponpoB, 1976). Hawn b CBoe BpeKH o6pam,ajiocb BiniMaHiie (Biuien- 
CKiiii, 1967, BiiJiencKiin 1974b) na cbh3b noAo6nbix MecToponcflemm c Maraa- 
mh oAHOBpeMeimo noBbimeimon menonnocTii ii ochobiioctii npii bhcokom 
OTHomeHiiH KaJiiiH k iiaTpino. 

B nacTOHin,ee BpeMH liocjie AJiiiTejibiioro nsynemiH noAo6noro Tuna Mec- 
Topo/KAeimn (BaxpymeB, BoponpoB, 1976) BHHBiuiacb, necoMiieinio, CBH3b 
opyAenemiH c Bepxnen MaiiTiien Kan iictohhhkom CKB03bMarMaTiiHecKiix 
pyAOHOCHbix pacTBopoB. Pojib xJiopa npii 3 tom, Kan cocTaBiion nacTii iiaimiH- 
noro npoiicxoiKAeHiiH $jiioiiaob, AOKa3HBaeTCH cymecTBOBaimeM CKanojiiiTa 
cpeAn MimepaJioB CKapnoB >Kejie3opyAHHX MecTopo/KAemin, a TaK/Ke ramiTa, 
coAep/Kaime KOToporo b pyAax ii CKapnax AocTiiraeT 20% (BaxpymeB. 
BoponpoB, 1976). CneAyeT OTMeTiiTb, hto raniiT 3Aecb coAepmnT TaK>ne 
Kajiim (b cpeAnexi 0,01%). 

Anajiii3 neTpoxiiMiiEecKiix oco6emiocTen nopoA, BMemaiomnx >Kejie3o- 
pyAHbie MecTopo/KAemin, noKa3HBaeT necoMiieimyio npocTpancTBeimyio npn- 
yponennocTb nnTpy3iiBHbix TpannoB nomi/KeiiHon /Kejie3iiCT0CTii k panonaM 
pacnpocTpaiiemiH n-;ejie3opyAHbix MecTopo/KAemiii, CBH3aimbix c TpySnaMii 
B3pbiBa. IIoBTOMy, npiiHHMaH bo BHHMamie (JeppoiJiiJibHocTb XJiopa ii ero 
JierKyio OTAeJineMOCTb b npoTiiBonoJioiKHOCTb $Topy ot pacnaaBa, BnoJine 
BepoHTiio npeACTaBJiemie o tom, hto ;i;e.'ie30, 3KCTparnpoBaimoe ii3 pacnjiaBa 
xnopoM, b cocTaBe (Jjiioiiaob, conpoBO/KAaBmux CKB03bMarMaTimecKiie pacT- 
Bopbi, nepeiiociuiocb b Bepxmie ropii3oiiTH 3eMJin, rAe oAHOBpeMemio co cnap- 
iioo6pa30BaimeM ocym,ecTBJiHJiocb pyAooTjio>Keiiiie. IIoBTOMy ecTecTBenno no- 
jiaraTb, hto npii btiix npopeccax pacnuaB, panee /Kejie3iiCTbin, npnoSpeTaer 
6onee Bbiconyio MarH03najibii0CTb npii nomijiieHHon KpeMiieKiicJioTHOCTii 
(cm. Ta6ji. 2.2, an. 9, 10), a ocTaTomibin pacnjiaB b npiuieraiomux k 
MecTopo/KAemiHM panonax 6yAeT cnoco6cTBOBaTb o6pa30Bamno yme 6o. r iee 
KpeMiieKiicnbix c HopMajibHOH ajih TpannoB Hiejie3iiCTocTbio nopoA 
(cm. Ta6ji. 2.2, an. 11). 

TaKiiM o6pa30M, na stiix npiiMepax noKa3ana pojib cocTaBa (Jjiioiiaob npn 
o6pa30BaHiiii ne tojibko pyA, ho ii pasniiniio cnen;iiaJiii3iipoBaHHHX b neTpo- 
xiiMiinecKOM OTHomeHiiH pacnjiaBOB. HeMajioBa>Kiia pojib OKiicjiiiTejibiio-Boc- 
CTaiioBiiTejibiibix peaKpnn npn 3bojiioh;iiii pacnjiaBOB. Tan, nanpiiMep, boc- 
CTanoBiiTejibnaH o6cTanoBKa npn nocTeneimoM B03pacTaimn npopeccoB okiic- 
jiemiH cnocoScTByeT o6pa30Bamno MeAHO-iinKe:ieBbix MecTOpo/KA® hhh, 3aT0 
>Kejie3opyAHbie MecTopo/KAemin TaniKe Maimifmoro npoiicxonmeniin cJiopMii- 
pyioTCH npn bhcokom OKiicjiiiTejibiioM noTeimiiajie (cm. Ta6ji. 2.2, an. 9, 10), 
KOTopbin k Koupy npopecca necKOJibKO noimmaeTCH npn B03pacTaimn /Kejie3ii- 
ctoctii nopoA (cm. Ta6ji. 2.2, an. 11), hto xapaKTepno Boo6m;e Ann npeoSjiaAa- 
iom,nx tiihob TpannoB 3anaAa CiiSiipcKoii njiaTiJopMbi. 

HecMOTpa na MiiorojieTiiee nsyneime 3<JxJ)y3HBHbix TpannoB (^iohiiikob, 
19716), ((jjiioiiahlih penaiM iix (JopMiipoBamiH ne nsynen. IlosTOMy noKa ne nc- 
na B3aiiMOCBH3b iiHTpy3iiBiioro ii 3(|)(|)y3iiBHoro MarMaTH3Ma b panonax pa3Bii- 
tiih pa3JiiiHHbix no neTpoxiiMiinecKiiM oco6eimocTHM iiiiTpy3iiBiibix TpannoB. 
noJiyneiiiiLie npeABapiiTenbiibie MaTepiiajibi noKa3HBaioT, hto JiaBH Ho- 
piuibCKoro panona no neTpoxiiMimecKiiM ocoSennocTHM ne OTjinnaioTCH 
cyipecTBenno ot jiaB njiaTo IlyTopana (cm. Ta6n. 2.2, an. 2, 3), e to BpeMH KaK 
pa3BiiTbie b 3tiix panonax iniTpy3iiBbi (JopMiipoBajniCb npn pa3JinnnoM 
cocTaBe ((jjiioiiaob. 

B 3aKJiionenne cneAyeT 3aMeTiiTb, hto o6pa30Banne pa3Jiiinnbix no neTpo- 
xiiMimecKiiM oco6ennocTHM nopoA njiii pa3Hbix no cocTaBy pyA nejib3H otoh;- 
AecTBjiHTb c npopeccaMii Tiiminiion JiiiKBapnn, KorAa roMoremibin pacnjiaB npn 
naAenim TeMnepaTypbi paccnaiiBaeTcn na ABe necMemiiBaiom,iiecn jkhakoctii. 
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Sflecb, oneBiinno, iineeT Mecio o6pa30Bairae pa3iiBix no cocTaBy pacnjiaBOB 
II pyj(, KOIITpOJIIipyeMBIX COCTaBOM (JjIIOIlflOB II IIX peiKHMOM. BBI3BIBaiOTCH 3TI1 
npopeccBi pa3JiiiniTBiM cpoflCTBOM b T — P-ycjiOBimx MeTajuioB n MeTajuio- 
IIHOB k Ten iijih nuBiM jieTyniiM KOMnoiieiiTaM(|)JiioiiEOB,conpoBO/K,n;aBimix npo- 
peccBi KpiiCTajiJiH3ai];iiii pacnjiaBOB n pyAoo6pa30Baniie (MapanymeB, 1975). 

Anajiii3 ii3JioHieiiiioro MaTepnajia no3BOJineT noJiaraTb, hto b npeflejiax 
3ana,o;a Cn6iipcKon njiaTiJopMBi npeoSjiajiaioT b ochobiiom TpannBi, SojiBine ot- 
Benaiomne no xiiMH3My TOJieiiTOBBiM 6a3ajibTaM (cm. Ta6ji. 2.2, an. 2, 3, 7, 11). 
OfliiaKO b npesejiax BBiAeJieiniBix pernoiioB iijiii TpannoBBix cySnpoBiinpiin 
3a cneT pa3JiiiniiBix T —P-ycjioBiin h iieofliinaKOBoro (Jijiioiiniioro peaiHMa, 
a TaKHie cocTasa JieTyniix (JmpMiipoBajniCB pacmiaBBi, no neTpoxnMiineCKiiM 
ocoSeiiHOCTHM ii pyaiion cnen;Eajiii3an;iiii OTjniniiBie ot pacnjiaBOB oSbihhbix 
TOJieiiTOBBix 6a3ajn>TOB. B 3tom oTiiomemm 3acjiyniiiBaiOT Buraiai-inn pacn.na- 
bbi, 3a cneT KOTopBix o6pa30BajniCB flin|)(J)epeini;iipoBaiiiiBie pyuoiiocHBie nn- 
Tpy3im HopiuiBCKoro panoiia (cm. Ta6ji. 2.2, an. 4— 6), AH<|>$epeiin;npoBaHHBie 
HHTpy3iiH ITyTopaiiCKoii cy6npoBimn;iiii (3anan CnSnpcnon njiaT()popMBi; 
cm. Ta6ji. 2.2, an. 7, 8) n, nanoHen;, iienin|)(J)epeiin;iipoBaiiiiBie iiiixpy3iin Anra- 
po-BiunoncKoii cySnpoBiiiipim. KOTopBie cnoco6cTBOBajin o6pa3orsaiinio 
iKeJiesopymiBix MecTOpoiKpeiinii aiirapo-iiJiiiMcnoro Tima (cm. Ta6ji. 2.2, 
an. 9, 10). 

Kan BHfliio ii 3 npiiBeHOimoro MaTepnajia, npeo6jianaiom,ne TpannBi rora 
Cn6iipcnon njiai(J)op:>iBi hbjihiotch npoii3BofliiBiMH OTiiociiTeJiBiio KpsMiieKiic- 
jibix TpannoBBix pacnjiaBOB, (JjopMiipoBaiine kotopbix npoTeKajio b BoccTa- 
HOBiiTejiBHBix ycjioBiiHX npii HH3K0M conepiKaiiiiii BOflBi ii Apyrnx JieTymix. 
IIohtii b anajiorn'iiiBix ycjiOBnnx (JiopMiipoBajiiiCB pacnjiaBBi, cnocoScTBOBaB- 
miie o6pa303amii» nnTpy3HH 3anana CuSiipcnon njiaTtJopMBi, b npe^eJiax ITy- 
TopaiiCKoii cySnpoBHimiiH. OpiiaKo x.iop b cocTaBe (Jjjiioiihob HBjineTcn 3flecb, 
oneBiipiio, npiiniiHoii o6pa30Bannn nopon iiecKOjiBKo noBBimeimoii Marae3n- 
ajibiiocTH (cm. Ta6ji. 2.2, an. 1, 7, 8). Han6o.>iee BoccTaHOBiiTejibiian oScTanoB- 
na cymecTBOBajia npii o6pa30Baiinii pacnjiaBOB noBBimemion ochoeiioctii h 
mejionnocTii, oSycJioBHBmiix (JopMiipoBaime pynoiiociiBix iiiiTpy3iin HopiiJib- 
ckoto panoiia. McxomiBie pacnjiaBBi stiix niiTpy3iin raopMupoBajniCb b iiaiiSo- 
jiee BoccTaiioBnTeJiBiiBix ycJioBiinx npii bbicokou aKTEBnocTii (Jjjiioiihob, b co- 
CTaBe kotopbix 3naniiTejibiiyio pojib iirpajin BOflopop;, Bona, $Top ii cepa. 

BBiconan anTiiBnocTb niicjiopona npii npeo6jianannn b cocTaBe (Jjjiioiihob 
xjiopa cjiymiuia npiinniion BOSHiiKHOBerinn iiiisnoii jneJie3iiCTOCTii pacnjiaBOB 
b npenejiax Aiirapo-BiiJiiOHCKOH cySnpoBHiipiiii, r/ie nosxoMy 6bijiii C03flaiiH 
6jiaronpiiHTiiBie ycnoBiin (JopMupoBaunn >KeJie3opyfliiBix MecTopomAeiiiin. 

TaKHM o6pa30M, MarMaTH3M HopiuiBCKoro panoiia b peJioM oTjmnaeTcn 
b nepByio onepeAB npenMym,ecTBeiniBiM pa3BHTiieM niiTpy3nn, OTBenaioipiiM 
no neTpoxiiMimecKHM napaMeTpaM cy6ii3BecTKOBO-naTpiieBon ii cjiaSomeJion- 
iioii cepiiflM, npimeM ociioBiiBie nx npon3BoniiBie npencTaBJieiiBi iicnjiioniiTejib- 
ho nni|<|)epeiii];iipoBaiiiiBiMn n pe^no cjia6onii(J)(()epeiiD;iipoBaiiiiBiMii iiiiTpy3ii- 
hmh. CTeneiib ociiobhoctii pyuoiiociiBix iiHTpy3iiH Bcerna BBime 1,20,b to Bpe- 
mh nan CTeneiib ociiobhoctii neiin(J)(J)epeiin;npoBaiiHBix iniTpy3nn o6bihiio 
KOJieSjieTcn b npeAeJiax 1,14—1,19. ^,jih paiioiioB pa3BiiTiiH HiiKeJienociiBix 
niiTpy3nn (ByjiKaiio-TeKTOiiiiHecKiix CTpyKTyp) npiiMenaTeJibiia BBiconan 
CTeneiib rjiy6niiiion AH$$epenn;iiaD;iiii pacnjiaBOB, noTopan Bcerjia BBime 1 ii 
cocTaBJineT 1,03—1,05. 

B periionajiBHOM njiane iiiiTpy3iiBiiBie TpannBi HopiiJibcnoro paiioiia npii 
BeCBMa IIII3K0U KpeMIieKIICJIOTIIOCTII OTJIIinaiOTCH BBICOKIIM (b CpeAIieM) COflep- 
/KaiiiieM mejie3a b ycJioBiinx pe3no noBBimeimoro OTiiomeiinn 3aniiciioro me- 
Jie3a K OKIICHOMy. 

Pe3Ko aiioMajibiiBie neTpoxiiMiinecmie napaMeTpBi nopofl HopnJibcnoro 
paiioiia oSycjioBJieiiBi rnySiiHuon (JuiioiiAiio-MarMaTimecKon AinJ)(()epeiin;iian;H- 
eii pacnjiaBa b BOCCTaiioBiiTeJibiiBix ycJioBiinx npii Benyipen pojin b cocTaBe 
(Jjiioiiaob B npopecce (JopMiipoBaiiiin pyuoiiociiBix pacnjiaBOB $Topa, 6opa, 
cepBi, a ii 3 ni.ejiOHen — najinn. 
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r a a b a 3 

rJIABHEHUIIIE 0C0BEHH0CT1I 

HlIKEJIEHOCHbIX flliOOEPEHUMPOBAHIlMX HHTPy3IlH 


3.1. OCOBEHHOCTII BHYTPHKAMEPH«tf 

^HOOEPEHL[HAUHH TPAIHIOBLIX IIHTPY3HK 
H HEKOTOPBIE OEIIJME MEPTLI MAEMATII3MA 
HOPHJIbCKOEO PAIIOHA 

Ha o6pa30Bamie cjiohctbix iiiiTpy3iiH cyujecTBei-iiio BJiiineT BectMa hh 3- 
Kaa bh3koctb MarMti, oSycjioBjiefiiraa SjiaronpiiaTHBm (Jijiiohahbim peiKHMOM, 
iioaTOMy pyflonocHBie ii xoporno paccjioenHBie HHxpy3im pacnojiaraioTca b 
rojioBHBix npiinoAHHTBix aacTHx TeKTono-MarMaTnaecKiix CTpynTyp. HoaoQho 
A pyriiM HCCJieflOBaTejiaM (SojioTyxim, 1964a; SoJiOTyxHH, BaciiJibeB, 1967) 
mli CHHTaeM, a to b npopecce rpaBBTapiioimofi AHtfajpepeimiianioi rjiaBHaa 
pojiB npiiHap,Jie>KHT ncxoAiio.uy cocTaBy Mar.viBi, 3aBHcameMy b 3HaaiiTejiBHofi 
Mepe ot cocTaBa $jiiohaob ii cpoACTBa Tex iijiii hhbix MeTajiJioB k cepe hjiii 
KHC jiopofly. IioaTOMy mbi nojiaraeM, hto noBBiniennaa Marne3iiajiBHOCTB py- 
AOHOCHBIX TpannOBBIX HHTpy3HH HBJIHeTCH CJieflCTBHeM o6pa30BaHim CyjIB$HA- 
hbix pacnjiaBOB 3a caeT B3aiiMOAeficTBHH KOMnoneiiTOB (Jjiiohaob (C, F, 0, 
B, S) c rreTporennBiMii KOMnonenTaMii pacnjiaBa. 

B npe^ejiax Cn6npCK0ii njiaTfJiopMBi ajih AH<f>$epeHii,HpoBaHHBixHHTpy3HH 
BBiaeJiaioTCH Asa ochobhbix nanpaBJieHiia BiiyTpiiKaMepHofi KpiiCTajiJiii3au;iioH- 
Hoii ah $ $ e p e 11 ipi a i pi ii 6a3ajiBTOBOii (TpannoBofi) warMbi, hbhbihiixch pe3yjiB- 
TaTOM pa3AHMHBix ycjioBiiii o6pa30BamiH: IIopiiJiBCKoe ii CKaeprapACKoe. 
OopMupoBamie HHTpy3HH c pa3JiiiHH0ii cxeMoft AH$$epeHuiiapHH o6ycjioBjie- 
ho peiKHMOM KHCJiopoAa. TeopeTimecKaH CTopona btoto Bonpoca, ACTajiBHO 
H3Jio>KeHiiaH Oc6opnoM (Osborn, 1959), neoAnoKpaTiio o6cy;rcAaJiacB (Biuien- 
ckhh, 1967; roAJieBCKiiii, 1968; SoJiOTyxHH, 1964a) npn oniicaiimi AHijijiepeii- 

AIipOBailHBIX HHTpy3HH CllGlipCKOH IIJiaT(f)0pMBI. CjieAyeT JIHIHB AobaBHTB, HTO 
uopii.nBCKiiii Tira iiHTpy3ini (jopMiipyeTca npii (jbpaKUiionnoM KpiiCTajiJiii3au;iiii 
b ycjioBimx nocToamio B03pacTaiom,ero napniiajibiioro AaBjiemia KHCJiopoAa, 
a CKaeprapACKHn — npii nocToaiiHOM o6m,eM cocTaBe. B nepBOM cjiynae b 
npopecce KpncTajiJiii3au,iiii yBejiiiniiBaeTca coAep>Kanne KpeMHe3eMa b pac- 
njiaBe ii noBBimaeTca OTHomemie Fe 2 0 3 : FeO. B cjiynae nocTonucTBa cocTaBa 
coAepaiaime KpeMHe3eMa b npopecce (J)paKn,nomipoBaiiiia coxpaiiHeTca na oa- 
noM ypoBiie, a coAepiKaiine Hiejie3a b Miiirepajiax nepeMemioro cocTaBa B03- 
pacTaeT, b pe3yjibTaTe aero o6pa3yioTca BBicoKo;Kejie3HCTi»ie AH<f>$epeHH,iiaTH. 

Hn(J)(J)epeHn,iipoBaHHBie HKTpy3HH nanSojiee pacnpocTpaneiiBi cpeAH npo- 
ii3B0AHBix H3BecTKOBO-m,ejionHOH, cy6H3BecTKOBO-naTpiieBOH h cjia6om,ejion- 
iioii neTporeiieTimeCKiix cepim HHTpy3ini (Biuiei-iCKiifi, 1967, 19746). CpaB- 
miTejiBHBiH anajiii3 noKa3BiBaeT, hto Kan npii noBBiineniiofi mejioHiiocTii, Tan 
II npii IIII3K0H 0T l I.eTJIHB0 AH(|)(j)epeHII,IipOBaHHBl X HHTpy3Ilfi He o6pa3yeTCH. 
]Io-BHAHMOMy, AJIH 06pa30BaHHH AH<fxf>epeHH,HpOBaHHHX HHTpy3HH CjieAyeT 
CHHTaTB ajih hcxoahbix pacnjiaBOB onTiiMaJiBiiBiMii cjieAyiomne neTpoxiiMiine- 
CKiie napaneTpBi: KpeMHeKiicjioTiiocTB xienee 800; mejiOHiiocTB-KiicjioTHocTB — 
900—970; OTHomemie najina k cywMe mejioHefi — 15—35. OxcioAa, noBi.mieii- 

IIBIH XHMIIHOCKIIH nOTeiipiiaJI KaJIIIH npii HH3KOH KpeMIIeKHCJIOTHOCTH II He- 
ckojibko noBBiHieiiHoii m,eji0HH0CTii HBjiHeTca BeAymHM noJiO/KHTejiBHBiM napa- 
iiieTpoM ajih o6pa30BamiH nan6ojiee nojino paccjioeiiHBix iniTpy3iiii. 

OAna ii 3 naii6ojiee bA/KHLix ocodennocTefi pyAonociibix HHTpy3iifi — ot- 
AeTjiiiBO BbipaiKennaH TpexHjienHaH paccjioeHiiocTt, conpoBo>KAaeMan koh- 
TaKTOBBTMII nopOAaMII II OCHOBl-IHMH IierMaTOHAaMH. PaCCJIOeHHaH cepiin B 
3 tjix HHTpy3HHx npeACTaB.neiia cjieAyiomiiMii ropii30HTaMii nopoA (cini3y 
BBepx): 1) niiKpiiTOBi.iMii ra66po-AOJiepiiTaMii; 2) ojihbhhobbimh ra66po-AO- 
jiepiiTaMii h 3) ojiHBiiiicoAepjKamHMH ii 6e3 ojihbhhobbimh ra66po-AO.nepn- 
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TaMii. IIocjieflHiie nacTo ne- 
pexo^HT b Kiicjibie niopiisHbie 
h MeTacoMaTii’iecKii ii3MeHeH- 
Hbie noponbi, no cocTaBy ot- 
BeHaroipiie KBappeBbixi niiopn- 
T3M, ra66po~HiiopiiTaM n rpa- 
HO(i)iipaM. OciioBiibie nerMa- 
TOHflbi b cbok) oaepeju, npen- 

CTaBJieilbl HH/KHHMII II BepX- 
bhmii TaKCiiTOBbiMii raCopo- 
flOJiepiiTaMii ii raoip*, aa.iie- 
I'aiOmilMH Me/KSy KtHTaKTO- 
BbiMii nopoaaMH ii pacc.uoeH- 
ii oe cepiieii. 

3aKOHOMepHOCTH, bwhb- 
neHHbie npn pacCMOTpemin 
ycnoBiifi rayoiinHOH ninjxjie- 
peHu,iianiiH TpannoBHX pacn- 
uaBOB, •TJimmbt ii He Moryx 
6 htb pacnpoCTpaHGHM na 
Msyaemie npopeccoB BHyxpiiKa- 
MepHoro $opMiipoBaHiia pac- 
cjioeinibix iiHTpy3iin. 1'Tcc.ne- 
HOBaniiH noKa3a.'iii, hto npn 
BHyTpiiKaMepnoH niHfxJiepeH:- 
miapim KpoMe mejioHiiocTii- 

KHCJIOTHOCTI1 II KpeMIieKIICJIOT- 

boctm HeMa.xoBaiKiioe 3Hane- 
Hiie HMeeT noBeaemie m.ejioneii n, rJiaBHbiM o6pa30M, oTHomeHiie na- 
jihh k iiaTpiiio. PaccMOTpeHiie b 3tom cjiynae Hii(|)(|)epeHU,iipoBaHHbix 
MHTpy3HH b KoopnimaTax cxeneHb ociiobhocth (m-K/Kp) — oTHomenne na- 
jimh k cyMMe inejioneii no3BOJiiiJio BbinejniTb Tpii BeTBii BHyTpiiKaMepiion nn$- 
cfeepempiau.iin hcxorubix xpannoBbix pacnjiaBOB: mejionHyio, cySmeJionHyio ii 
ns,e ji o 1 mo3e m e.11 1j iiy io (puc. 3.1). ymiTbiBaa 3aBiiciiM0CTb noBenemiH HaTpiia 
m Kajiiia ot if3MeHeaiia mejioHHOCTii-KiicjioTiiocTii ii KpeMHeKiicaoTHocTii, 
uaMii b npepejiax mejioniitH ii m,eji0HH03eMejibH0H BeTBeii BuyTpiiKaMepHoii 
pii(J)4)epeHH,iianiiH Mar.M BHflejieiibi noaa (jjopMiipoBamiH iiHTpy3iiH, o6oram,eH- 
hhx, c oRiioii CTopoiibi, KajineM, a c npyrofi — naTpiiexi (cm. puc. 3.1). B 3tom 
• cjiynae a munia ycaoBiifi BHyxpiiKaMepiioro $opMiipoBainia iiiiTpy3ira noKa3H- 
saeT, hto npn rioBbiiue-HHH mejioaHOCTH (noiiiiiKeiiiie CTenemi ochobhoctii 
mjih oTnoiiieniia mejioanoCTii - kiicjiotiioctii k KpeMHeKiicjioTiiocTii) B03pa- 
cxaeT k pe m 11e k iic. ii o th o ct b iniTpy3iiii. flpyniMii cjioBaMii, ecaii npn rjiySiin- 
noii yiicfKjiepeHLUiaTuiii mejionHocTb iicxohhhx pacnjiaBOB b cpejuieM ot cepim 
:k cepim iiaxofliiTca b oSpaTiion 3aBiiCHM0CTii ot KpeMiieKiicjioTiiocTii, to npn 
BfiyTpHKaMepiioii Au$$epeHn,iian,ini mejionHOCTb ii KpeMHeKiicjioTiiocTb hh- 
Tpy3HH inueioT npHMyra 3aBiicHM0CTb. KpoMe toto, ecaii Marne3iiajibH0CTb 
MCxopifbi x pacnjiaBOB b cpepiieM no cepiiam ho neKOToporo npeflejia naxo/yiT- 
ca b npanoii 3aBiiciiM0CTii ot m,e,,ionHOCTii (oHHOBpeMeimo B03pacTai0T Marne- 
bHajibuocxb n mejtoauocTb), to npn BHyTpiiKaMepnoH nncjpcjpepeHuiiapnii Marne- 
snajibHOCTi) miTpy3iiH noBbimaeTca npn iioHiimeHini ipejioHHOCTii ii KpeMne- 
»hc.iiotj;octi[ npn onuoBpejieHHOM B03pacTainin noTenpiiaJia Kajiiia. 

PaccMOTpemie neTponoriinecKiix ocoSennocTeii TpannoBbix niiTpy3iin 
HMeeT HenocpeACTBennoe OTHoniemie k pyAonociiocTii. Tan, Han6oJiee iiHTepec- 
nwe b oTjiouieHiui niiKeaenoCHOCTii HHxpy3HH pacnojio>Keiibi b npeneaax in,e- 
.1103 h o3eMc jibh oft (KaaiieBofi) BeTBii BuyTpiiKaMepHoii KpiiCTaJiJiii3apiin pac- 
njiaBOB, ncxoHHbfH cocxaB Krropbix iffopMiipyeTca b ycjioBiiax cjia6omejioniion 
m in,ejfoanoH cepiifi rjiyoiuiHoii nii(J)((j.epeHniiai;iiH TpannoBbix pacnaaBOB. 
TIootomv Hcxofliibie pacnaaBH miKeaenocnbix niiTpy3iiH npn hii3koh Kpexme- 


c.o. 
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Puc. 3.1. BeTBii BHyTpiiKaMepnoH fliicJj(|)epenu,naiiiiH 
TpannoBbix unTpyaiiii. 

BeTBH BHyTpmiaMepHOH nniji(i)epeHiinaiimi: A — mejioHHO- 
3 eMejibHaH (A, — HaTpiieBan, A. — KajiHeBaa), E — cyB- 
mejioHHaH. B — meaoHHaH — HaTpHeBan, B, — Kajuie- 
Eaa). 1 — oBjiacTt neTpoxHMHHecKiix napaMcxpon 
HiiKejieHOCHbix HHTpy3H«; 2 — cpenHHii Tpann, no 
B. A. KyTOJiiiHy (1969). C. o. — cTenem. ochobhoctii nopop,; 

111-11 — meJIOHHOCTb-KHCJIOTHOCTb; Kp - KpeMHeKHCJIOT- 

HOCTb. 
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XiiMiraecwie coctabu nopofl reHeTiiiecmix paaoB piKfxfjepeHpiiponaimMX iiHTpy3iiii llopiuibcuoro n conpeflejibmix paiionoB cesepa CuSnpcKoii 
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riHKpHTOBue 10 41,49 0,79 11,17 5,43 8,48 18,27 0,19 7,45 0,81 0,36 0 13 0 17 2 70 
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Puc. 3.2. CBOsnaa fluarpaiiiia nyTeii BnyipimaMepHoik HH$$epeHH,nan,Hn niiKeJienocntii- 

HHTpy8i«i CuSupcKon nnaTijopMu. 


l—4 — cpcAHiie neTpoxnMiiM'iCiaie napaateTpsi: l —■ iiiikpiitobbix, 2 — o.hjibjihobhx, 3 —• 0e3OjiiiBiiHO- 
bbix raOOpo-noJiepiiToB, 4 — reHeTuaeCKnx panos imTpyanii (I—V — reHeTiiHecitne pa®,i iiHTpy3nii: 
I — HopnaBCKO-TajTHax-CKni'!, II — IIiBfiHeTaoiHaxcKO-HepHoropcKjni, III - Hii>Kiie(j)0KiiHCK0-3y50B- 
CKnii, IV — AJiaMnmaxCHO-HaKoxosCKiiii, V —ropCTpoeBCKiiii). 


khcjiothocth (JopMiipyioTCH b y3Kiix npeAenax (ot 1,20 ao 1,30) CTenemi 
ockobhoctii (BiuiencKiiii, 1974a, 6). 

B npeAenax hojih menoniioseMenbiion (naTpiieBoii) BeTBii BiiyTpiraaMep- 
iioh An$$epeiiD;iiai];iiii marMbi pacnonoHienti Taione HiiSKOKpeMHeKncnoTHbie 
ii cnaBomenoniioMeTanbiibie miTpysiiBH, oAHano oiih oTnnnaioTCH OTiiociiTejib- 
ho cjia6oii HnKeJieiiociiocTbio. MiiTopeciibix b iniKejieiiocHOM oTHomeiimi niiTpy- 
3im (b npeAenax cy6m;enoHHon n menonHon BeTBeii) BiiyTpiiKaMepiiou An<|>$e- 
peiiniianHii TpannoBbix pacnjiaBOB ne BCTpeneno (cm. puc. 3.1). 

Anajiii3 ycjioBiiii BiiyTpiiKaMepiion Aii$$epeiin;iian;nn b KoopAiniaTax 
meMOHIIOCTb (KIlCJIOTHOCTb) — KpeMIieKIICJIOTHOCTb IIOKa3HBaCT (puc. 3.2), 
hto niiTpy3iiBbi b nepsyio onepeAb xapaKTepii3yioTCH pa3JiiinHBiMH neTpoxn- 
MiTvecKiiMH oco6eiuiocTHMii nanOojiee ochobhhx pyAonociibix AnWepeimiiaTOB 
miKpiiTOBbix ra66po-AOJiepiiTOB. KpoMe Toro, coCTaB nocJieAnnx, npn nponnx 
paBiibix ycJioBHHx, saBiiciiT ot cocTaBa iicxoahoto pacnnaBa, hto oAnospeMeii- 
ho ii npeAonpeAeJineT CTeneiib n nojmoTy paccnoei-mocTii. OiMeneHHbie npeA- 
nocbiJiKH no3BOJiiiJin bha6jiiitb cneAyiomne reneTiiBeCKiie phah An$$epeiin;H- 
poBaiiiibix iniTpy3iiii (Ta6n. 3.1, puc. 3.2): I — HopiiJibCKO-TaJinaxciuin, 
ii jin ninep6a3HTOBbiii — cyfimenoniion; II — HmKneTaniiaxcKO-Bepnorop- 
CKiiii, iijih rnnepfiasHTOBbin; III — HmKne<I)OKHiiCKO-3y6oBCKHH, hjih 6a3iiT- 
riinep6a3iiTOBbiii; IV — AnaMAHiaxcKo-HaKoxoacKiin, iijiii rnnep6a3iiT-6a- 
3IITOBBIU; V — FopCTpoeBCKIIU, HJIII ninep6aSIITOBbIH — n3BeCTK0BIICTBIH. 
riocjieAHiiH n3yneii cjia6o n xapaKTepii3yeTCH oTcyTCTBiieM b phas cjiynaeB to- 
ro iijiii imoro An<I)(J)epeHi];iiaTa, a nosTOMy BBiAenen ycjioBiio. KaaiAtifi 
reiieTiiHecKiiii pjiA miTpysiin b nocjieAOBaTejibHOCTii ii3no/KeiiiiH 6onee K.peM- 
H0KHCJIHH II IISBeCTKOBIICTLIH, HeM npeAHAymilH. KpOMG TOrO, HIIKpiITOBbie 
ra66po-AOJiepiiTH KamAoro reneTiinecnoro paAa iiHTpysnn 6 jiii3Kii no CTenemi 
ochobiioctii, o6pa3ya npn btom pnA ot 6onee ii3BecTKOBiicTbix nnenoB k cy6- 
mejioniibiM (puc. 3.3). B stom HanpaBJieiniii b KamAOM pnAy B03pacTaeT, 3a 
peAKHM iiCKJiioneHiieM, oTiiociiTejibiiaH pyAonociiocTb iniTpy3iin (cm. Ta6n. 

3.1, puc. 3.3). 

Aiiajn-13 AiiarpaMM (puc. 3.2), iuiniocTpiipyiomiix ocoGeinioCTii BiiyTpn- 
KaMepiioii An<|>$epeHi];Han;Hn BbiAenneMbix reneTiinecKiix phaob, noKastiBaeT, 
HTO II3BeCTKOBIICTOCTb IIIITpy3HU reiieTIIHeCKIIX PHAOB B pejIOM B03paCTaeT 
ot HopiiJibCKO-TajinaxcKoro paAan TopcTpoeBCKOMy, npnneM b stom nanpaB- 
jieiniii B03pacTaeT b cpeAneM KpeMiieKiicjioTHocTb iiHTpy3iiii, 3a iiCKmoaeiineM 
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Puc. 3.3. HeTpoxiiMiiHecKiie napaivieTpw cpe;3;HeB3BemejiHHx cocTaBOB py^onocHLix niiTpy“ 
3hh h iix yjiBTpaccHOBHLix Aii$(j)epeni];xiaTOB. 

1 , 2 — cpeAHeESBemeHHbie cocTaBbi reHeTiraecKiix phaob iiHTpy3iiii (J) h nx yjibTpaocnoBHbix niKfrcjbepeH- 
miaTOB ( 2 ) — nimpiiTOBBix ra00po-AOJiepiiTO3 (I — HopiijibCKO-TajiHaxcKirii, II — HepHoropcKiiii, 
III — Hii>KHe$oKimcKo-3y6oBCKHii, IV — AJTaMflHKaxcHO-Hai\OX03CKEli phabi); nHTpy3im KojibCKoro 
pemoHa: 3 — cpeflHeB 3 BenieHHbie cocTaBbi, 4 — nepimoTHTbi; 0,90—1,50 —3HaaeHHH CTeneim ochob- 

HOCTII nopofl. 

IlHTpy3im: 1 — HopiiJibCK-I, 2 — BepxHeTajmaxcKan, 3 — Hopiijibck-II, 4 — HiiKvHeTajiHaxcKaH, 
5 — HiiHineHopiiJibCHaa, 6 — HepHoropcKaa, 7 — HiEKKe^OKiiHCKaH, 8 — I'lMaHrAHHCKaa, 9 — Mo- 
poHro, 10 — MaHTyp, 11 — IlHCiiHCKO-BojiorOHaHCKaH, 12 — 3y6oBCKaa, 13 — Hunmim-I, 14 — 3ejie- 
Haa PpHBa, 15 — HaKoxo3, 16 — BTopoii nopor; 17 — HnjiryapBii, 18 — Kayjia, 19 — KoTcejibBa^a- 
KaMMiiKHBa, 20 — Boctok, 21 — A.iuia-AKKa — Hpmi. I—VII — neTporeHeTimecKiie cepini nopoA 
(I — CBepXII3BeCTK0BHCTaH, II — II3BeCTKOBIICTaa, III — HSBeCTKOBO-mejlOaHaH, IV — Cy6H3BeCTK080- 
HaTpueBaa, V — cjiaGome-noAHaa, VI — mejiOHHaa, VII — CBepxmejiOHHan). 

HHTpy3iin FopcTpoeBcitoro pnAa. CTeneHb jj,iicjf)(|)epeHi];iiaii;ini iiiiTpy3iiii, c mc- 
jienno paBiian pa3iiocTii noKa3aTejien ochobiioctii (cTenemi ochobhocth) 
Kpaiimix no KpeMHeKiicjioTiiocTH Aii$$epeni];iiaTOB, Tamne 3aKOHOMepiio 
yMeiibmaeTCH no Mepe cini/KeiniH mejionnocTii n yBejiiineiniH KpeMtieKiicjioT- 
iiocTii iiiiTpy3iin (Ta6ji. 3.2). 

ConocTaBJieinie iicxoahbix cocTaBOB iniKejieiiocHBix niiTpy3iin c iix yjibT- 
paocnoBHHMii flin|)(|)epeHii;iiaTaMH nan ceBepa CiiSnpcKou njiaTfJopMBi, Tan 
ii Kojibcnoro nojiyocTpoBa (cm. puc. 3.3) noKa3HBaeT, hto, necMOTpn na ne- 
KOToptie pa3JiiiniiH b iix rene3iice, neTpoxiiMiinecKiie ocoSemiocTii nanSojiee 
pyAOHOCHBix iiHTpy3iiii o6enx HHKejieiiociibix npoBiinpiiii necyT nepTBi cxoa- 
CTBa. B nepsyio onepe^B npiiMenaTejibiio to, hto, necMOTpn na HenoTopoe 
pasjinniie iicxoahbix cocTaBOB nan6ojiee pyAonociibix HiiTpy3iin o6enx npo- 
Biiiipnii, iix yjibTpaocHOBHBie Aii<|>I>epeHH;iiaTBi oSjiaAaiOT bbicokoh CTeneiibio 
ochobiioctii, npeBBiraaiomen 1,45, npuneM AJia Bcex 3tiix AiK^epeimnaTOB, 
3a peAKHM HCKJiioneiineM, OTMenaeTCH noBBimeimaH mejiomiocTb (cm. puc. 3.3). 
Aame nepiiAOTiiTBi AjuiapeneiiCKiix MecTopoiKAemm, no cyTii cjioHxeniiBix 
oakum £H(J)(|)epeHi];iiaTOM (cm. puc. 3.3, t. 20, 21), OTjnmaioTca noBBimeiinon 
mejioHiiocTbio. OTCioRa cjieAyeT bbiboa, hto naiiSojiee 6jiaronpiiHTiioii cpeAoii 
pyAooTjioHiemiH HBjiHJincb pacnjiaBBi, CTeneiib ochobiioctii kotopbix npeBBima- 
eT 1,45 npn noBBiineiiiion b toh iijih iihou Mepe mejioniiocTii. 

Kan noKa3HBaeT ConocTaBJieinie (cm. puc. 3.3), mejionnocTb yjiBTpaoc- 
hobhbix AiKjxJepeiipiiaTOB ii Aame b toh iijih iiiioh Mepe iix KpeMiieKiicjioT- 
HOCTb 3aBIICHT OT IICXOAHOTO COCTaBa IIIITpy3IIH. TaK, OTIIOCIITejIbHO BBICOKO- 
mejioHiibie iiiiTpy3iiBBi HopiuibCKO-TajiiiaxcKoro reneTimecKoro pHAa OTjmna- 
IOTCH HOBBIIHeilHOH mejIOHHOCTblO II BBICOKOH OCIIOBHOCTBIO yjIbTpaOCHOBIIBIX 
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fliKjKjepeimnaTOB, b to Bpeim KaK nepiiAOTiiTbi iiiiKeneiiocHbix iiHTpy3iin Kojib- 
CKoro nojiyocTpoBa npn 6ojiee ochobhom ii Menee mejionnoM cocTaBe iicxoa- 
iibix pacnjiaBOB iiHTpy3nn' xapaKTepii3yioTca nomiHieHHOH mejionnocTbio. 
JlpiH ocTajibiibix reiieTiraecKiix paAOB niiTpy3iin OTMeaaeTca npiiMepno Taaaa 
>-Ke 3aBiiciiMOCTb neTpoxiiMiraecKiix oco6eiiiiocTeii yjibTpaociiOBiibix Aii$$epen- 
piiaTOB OT IICXOflllLIX COCTaBOB IIIITpy3IIH. 

TaKiiM oSpasoii, BLiHBJiemiBie 3 aKOHOMepHOCTii noATBepaiAaiOT npaBo- 
Mo^nocTb BHflejieHHbix naMii reneTHHecKiix paAOB Aii^^epeiipiipoBaiiiiHx 
iiHTpy3iiii, a TaKHie AaiOT B03Mo>KiiocTb yTBepaiAaTb, eto neTpoxiiMiinecKiie 
oco6eiiHOCTii yjibTpaociiOBiibix AiKjxJepeiiAiiaTOB OTpaaiaioT B03MOH<nyio npn 
npoanx paBHtix ycjioBiiax pyAOHOCHOCTb Ton iijiii inioii Aii$$epeim;iipoBaHiioH 
iiHTpy3im. KpeMHeKiicjibie Aii$$epeHH;HaTBi reneTiinecKHX pasoB niiTpy3iiu 
b cpeAneM TaK>Ke OTJinnaioTca Apyr ot Apyra b Toil me nocjieAOBaTejibnocTii 
b 3aBiiciiMOCTii ot iicxoahoto cocTaBa pacnjiaBOB (cm. Ta6ji. 3.2). 

B OTHomeiiHH pyAoiiocnocTii 3acjiy>KnBaioT BiniMainia HiiTpy3iiii Hopiuib- 
CKO-TajinaxcKoro, Hii/KHeTaJinaxcKO-^IepHoropcKoro ii Hn/Kiie(|)OKHHCKO-3y- 
6oBCicoro reiieTimecKiix paAOB, ajih oTAentHBix AH$$epeiin;iiaT0B KOTopbix pac- 
caiiTaiibi ii npiiBOAaTca neTpoxiiMiiaecKiie napaMeTpBi (Ta6a. 3.3). 

Kan biiaho 113 npiiBeAemibix AamiBix (cm. puc. 3.2, 3.3; Ta6a. 3.2, 3.3), 
Becb na6op Aii(()c|)epeiii];iiaTOB nanSojiee pyAonociiBix niiTpy3iin HopiuibCKO- 
TaaiiaxcKoro reneTimecKoro paAa pe3K0 OTJinnaeTca no neTpoxiiMimecmiM 
napaneTpaji ot oahoiimohhbix An$<))epeiiD;iiaTOB Apymx reneTiinecKHX paAOB 
HiiTpy3iin. HiiKpiifoBBie ra66po-AOJiepiiTBi pasm-mirax reneTiiaecKiix paAOB 
miTpysnn TaKwe no neTpoxiiMiiaecKiiM ocoSemiocTaM pa3JinaaioTca mgjkaY 
co6on. x Ito nacaeTca KpeMiieKiicjiBix Aii(J)<|)epeHn;naTOB HiiaiiieTajiiiaxcKO- 
'BepnoropCKoro ii Hiiaiiie(|)OKiiHCKO-3y6oBCKoro rsHeTiiaecanx paAOB miTpy- 
3iin, to nx neTpoxEMHaecKiie napaneTpBi, xoTa h nepeupBiBaioTca mohiaY co- 
6oii, oAnaKO otjihhhbi ot hoao6iibix AiiAcfiepeiiqiiaTOB, nonxn coBcpmeimo 
6e3pyAHBix AiaWepeiiAiipoBamiBix imTpysiin AjiaMA?KaxcKO-HaKOX03CKoro ii 
T opcTpoeBCKoro reneTiinecKiix paAOB miTpysnS. CaeAyeT saneTiiTB, eto Top- 
CTpoeBCKiin paA iniTpysiin ii3yaeH oaeiib cjia6o, c-xnaKO i.iajioBepoaTi-ja CBa3t 
c miM 3acjiy>KiiBaioiAiix BiniMainia pyAonociiBix iniTpy3iiH. ,I(jia BBiAejieiiiiBix 
reneTiiaecKiix paAOB nnTpy3iin xapaKTepua nepiioAiiai-iocTb bo B3aiiMOCBa3ii 
meJioanocTii ii OTiiG8iiTejibHoii pyAoiiocnocTii niiTpyann. Taa, b Ka/KAOM rene- 
TimecKOM paAY c B03pacTaimeM mejioanocTii miKpiiTOBBix ra66po~AOJiepiiTOB 
B03pacTaeT CTeneiiB nx pyAoiiocnocTii. OAnano ooparaaa Kapxiraa OTMeaa- 
eTca AJia OTiiociiTejibiio iian6ojiee ii3BecTKOBiiCToro ii KpeMiieKiicjioro paAa 
nimpiiTOBBix ra66po-AOJiepiiTOB, cjiaraiom,nx AjiaMA?Ka:ccK0-HaK0X03CKiiH 
reneTnaecKiin paA iniTpy3MB0B (cm. Ta6ji. 3.2). 

TaniiM o6pa30M, npiiBeAemiaa c reneTiiaecKon tomkii 3pcnwa KJiaccnt)»ii- 
napna AiKMepeimiipoBamiBix niiTpy3iin no3BOJiaeT peiiOMenAOBaTb npeA-ro- 
aieiiHBie neTpoxiiMiiaecKiie napameTpai ncnojib30BaTb AJia OTSpaKOBKii saBCAO- 
mo 6e3pyAHBix iiETpysnn n BBiaBJiemia noTeKpuajibiio pyAonocBbix n b oco- 
6 eniiocTii B03M0HMI0 iiecymnx 6oraToe JieAiio-i-inKejieBoe opyAeiieime 
(cm. Ta6ji. 3.2, 3.3; puc. 3.4). 

K o6m,iiM nepTan MarMaTii3Ma HopiuibCKoro paiiona caeAyeT OTiiecTii 
coBnaAemie b neTpoxiiniiaecKOM oTnomeiiiiii cxe?.i rjiySinnion aBOJiiopiiii JiaB 
paiincro 3Tana MarMaTii3Ma (BTopon c()a3Bi) ii cxen BiiyTpiiKaMepiion An$<|)e- 
peHpiiapiiii BBiAejieiiiiBix reiieTimecKiix paAOB iiiiTpy3nn. 3Ta sanoHOMepnocTb 
xapaKTepua, oaeBiiAno, AJiaTeKTOHO-ByjiKainiaecKiix CTpyiiTyp Boo6m;e, a Ten 
6ojiee AJia njioipaAen pacnpocTpaiiemia iiiiKejieHociiBix iiiiTpy3iiii. Taa, Biiy- 
TpiiKaMepnaa An$(J)epeHi];iiaii;iia HopiuibCKO-TajuiaxcKoro reneTiiaecKoro pa¬ 
Aa iniTpy3iiBOB ocym,ecTBJiaeTca b Anana3one pacnpocTpaiiemia menoaiiBix 
cepun nopoA (puc. 3.5), k kotopbim npnypoaeiiBi nocjieAOBaTejiBiio (JnrypaTiiB- 
iiBie cocTaBBi JiaB BTopon (Jia3Bi paimero 3Tana MarMaTii3Ma HopiuiBCKoro n 
XapaejiaxcKoro pyAHBix y3JioB. Ecjiii Aaaie paccMaTpiiBaTb BHyTpiiKaMepiiyio 
An$(J)epeHi];iiai];iiio niiTpy3iiBOB n rjiySiiimyio sbojiioaiiio JiaB BTopon (J>a3Bi 
AJia otacjibho B3aTBix TajinaxcKoro n HopiuibCKoro pyAHBix ysjioB, to AJia 
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Puc. 3.4. fluarpaMMa neTpoxiiMimecKiix napaMeTpos nopoa niiKenenocHLix 
nHTpy3HH ceBepa CuSnpcKoii njiaTiJjopMti. 

KOHTypBi neTpoxuMHaecKHx napaMeTpoB nopoa reHeTiiaecKHx phhob HiKjKjjepeHinipoBaHHbix 
HHTpy3Hii: I — HopuJitcKO-TajiHaxcKoro, II- HuaiHeTajiKaxcKO-HepHOropcKOro, III — Hhjk- 
He(fioKiiHCKO-3y5oBCKoro (A — nnKpiiTOBue, B — ojihbhho m.ic, B — OeaojiHBHHOBbie ra66po- 
nojiepuTbi). 1,50—1,15 —jimhiih paBHbix rinaHeimii oTCiiemi ochobhoctii no pop. 


nepBoro xapaKTepen 6ojiee menoHiion cocTaB Aii<)?$epeHn;iiaTOB Kan niiTpy- 
3iiBiioii, TaK ii 3(|)(|)y3iiBHon (Japim MarMaTii3Ma, a am BToporo — 6ojiee H3- 
BeCTKOBIICTBIH (CM. piIC. 3.5). 

tJepTH noAoSnoro cxoACTBa rjiy6iiiiiion ii BHyTpiiKaMepiion Aii$<j?epeii- 
piiapim iiMeiOT MecTo npn paccMOTpeiimi ocoSeimocTeii 3(|)(|)y3iiBHoro ii miTpy- 
3iiBiioro MarMaTii3Ma b periionajiBiioM njiane, oAnaKO tojibko b npeAenax 
iO/Kiion OKpamiBi pacnpocTpaiiemiH 6a3ajiBTOB (BTopoii $a3Bi) Xapaejiaxcno- 
Hkohckoh (XapaejiaxcKHH pyAiitm y3en) ii I-IopHJiBCKo-BojioroHaHCKOH (Ho- 
pujiBCKHH pyAHBiii y3eji, BonoronaHCKaH MyjiBfla, peiiTpajiBiiaH ii iO/Kiian 
nacTii HopiuiBCKoro njiaTo) CTpyKTypHO-(|)an;iiajiBHBix noA3on 3 Bojiioii;iih 6a- 
3ajiBTOB ii cxeMBi BHyTpiiKaMepHOH Aii(|)(|)epeiin,iian,iiii reiieTiinecKiix phaob 
HHT py3iiii, pacnojioHieHiiBix b npeAenax stiix CTpyKTyp, coBnaAaiOT. Tan, b 
npeAenax menomiBix ii ii3BecTKOBo-m;enoHHBix cepiiii nopoA nocneAOBaTenbiio 
ocymecTBJiHeTCH SBomopiiH pacnnaBOB 6a3ajiBTOB BTopoii $a3Bi paimero 3Tana 
MaraaTii3Ma ii miTpy3iiBOB HopiuiBCKO-TajiiiaxcKoro ii Hii/KiieTamiaxcKO- 
HepHoropcKoro phaob Aii$$epeiiii;iipoBaiiHBix iiiiTpy3iin. Bonee ii3BecTKOBii- 
ctbih cocTaB pacnjiaBOB xapaKTepen Ann 6a3ajiBTOB iora HopiuiBCKoro njiaTo 
ii Aii$$epeiiii;iiaTOB Hii/Kiiet|)OKHHCKO-3y6oBCKoro reneTiinecKoro pHAa iih- 
Tpy3iifi. Hao6opoT, b paiioiiax c neneTKO BBipa/Keniion rjiySiiimou Aii$<j?epeii- 
n;iian;iien JiaB, b npopecce 3Bomon;iiii kotopbix KpeMiieKiicnoTHOCTB npoAyKTOB 
ii3MeiiHeTCH cna6o, coBnaAemie b neTpoxiiMimecKOM OTiiomeiniii cxeM BiiyTpn- 
KaMepnon Aii(|>$epeHii;iiaH;iiii iiHTpy3iiii ii rny6niiHon Aii$$epeiiii;iiaii;iiii JiaB 
OTcyTCTByeT. 3 tii Ha6nioAemiH no3BonnioT nonaraTt, hto paiioiiBi pacnpo- 
CTpaiieiniH AinJ^epeHAiiajiBHOu cepmi JiaB ii Aii<]?<|)epeHn;iipoBaHHBix miTpy- 
3ira c oAiniaKOBBiMii b neTpoxiiMiinecKOM OTiiomeiniii cxeiiaMii rjiy6iiiiHoii ii 
B iiyTpiiKaMepnon An$$epeiin;iian;iiii hbjihiotch nan6onee nepcneKTHBiiBiMii b 
OT iiomeiniii hoiickob pyAonociiBix niiTpy3iin. 

ConocTaBJiHH cpeAinie cocTaBBi TpannoB pa3niiHHBix pemoiioB (cm. Ta6n. 
2.1), a Tai«Ke iicxoAHBie cocTaBBi reneTiinecKiix phaob AiiWepeimiipoBaimBix 
TpannoBBix iiHTpy3iiii (cm. xa6ji. 3.1; puc. 3.2), moikiio npeAnonoiKiiTb, hto 
iix neTpoxiiMiinecKiie oco6eHiiocTiiJoTpaHiaioT rjiy6iray 3apo/KAemiH pacnjia- 
bob. J\jib AOKa3aTe.HBCTBa 3toto nojiO/KemiH cjieAyeT paccMOTpeTB B03M0/K- 
hbiii (JmioiiAHBin pemiiM ii noBeAemie menoneii na OTiiociiTejiBiiBix rjiy6iniax 
MaiiTim 3eMJin. 
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(Si + AlHOOO 


{Si + Ap+ (Na + K) 



Puc. 3.5. Cxgmli 3BOjuou,nii jiaB pairaero 3Tana MarMaTH3j\xa (BTopoii (f)a3i>i) it BiiyTpiiKaMep- 
Hoii jiii^^epeHii.iiapiiii nHTpy3iiii HopiiJiBCKoro paiiona. 

1 — cxeiviH Am^epeHmiaAmi HHTpy3iiii: a — BepxHeTaJiHaxcKoii, 6 — HopmibCK-I, e — HmKHe^OKHH- 
CK0-3y60BCH0r# rCH6THHecKoro pa^a; 2 — cxeMH 3*ojiiomui JiaB: a — TajiHaxcKoro pyAHoro y3Jia, 
6 — HopnjibCKoro pyftHoro y3Jia, e — neHTpa h iora Hopiijibcnoro nJiaTo; 8 — neTpoxHMHHecKHe napa- 
MeTpbi: i — nilKpHTOBblX, 2 — OJII'IBHHOBBIX, 3 — 6e30JIHBHH0BbIX raOOpO-AOJiepHTOB; 4 — neTp»XHMII- 
necKiie napaMeTpbi JiaB: 1 — HBaKiincKOii, 2 — cbmepMHHCKoii, 3 — ryflHHXHHCKoii cbht. I — VII — 
neTporeHeTHHecKiie cepim nopoA (I — CBepxH3BecTKOBHCTOH, II — H3B6Ctkobiictoh, III — H3BecTKOBO- 
mejroHHoii, IV — cy0H3BecTKOBO-HaTpHeBoii, V — cjiaOomeJiOHHoii, VI — meJiOHHoii, VII — CBepx- 
mejiOHHoii). 0,90 — 1,50 —jihhhh paBHbix 3iiaHeHHii CTeneHH ochobhoctii nopoA. 


Kan noKa3ajiii HCCJieAOBaniiH cyxiix ciiCTeM njiaBKOCTeii (IlepHyK, 1973), 
c B03pacTaiineM mejioHiiocTii pacnjiaBOB (6a3ajibTOB) TeimepaTypa JiiiKBiiAy- 
ca noiiHH^aeTCH b cjieAyiom;en nocjieAOBaTejibiiocTii: m-mpuT— ojiubi-ihobbiu 
TOJiei-iT — ojihbhhobhh 6a3ajibT — mejioniioii 6a3ajibT. B ycjioBiinx noBBime- 
hhh AaBJieiiiiH H mejioHiiocTH pacnjiaBOB coAep/Kairae KpeMiiesena b 6a3ajib- 
Tax npiiBeAeiiiioro pnAa noiiiDKaeTCH. H 3 npiiBeAemiBix npimepoB npeACTaB- 
jiaeTCH bo3moh\Iihm ccjpopMyjinpoBaTb cjieAyiomiiii bbiboa: c B03pacTairaeM 
o6m;ero AaBJieiiiiH (rjiySinmocTii) noBBimaeTCH mejionnocTb 6a3ajibTOBBix pac¬ 
njiaBOB h noHii/KaeTCH b hiix coAepniaiiiie KpeMHe3eiia npii oAHOBpeMemioii 
B03pacTaiinii Kajii-iH k cyMMe mejionen (ITepnyK, 1973; BiiJieiicKim, 1974a, 6, b). 
IIoBBimeiiiie mejioniiocTii b 6a3ajibTax b paBHbix T — P-ycjioBimx Koppejiii- 
pyeTCH c B03pacTanneM pacTBopiiMocTii b hiix boabi ii Apynix jieTymix komiio- 
neiiTOB, npii OAnoBpeMeinioM b stom cjiynae ciiiihiciiiiii KpeMiieKiicjioTiiocTii 
pacnjiaBOB (IlepHyK, 1973; Ta6ji. 105). OAnano iisynemie pa3iioo6pa3iiBix rjiy- 
6iihhhx Mi-iiiepajibiiLix napareiie3iicoB noKa3ajio, hto T — P-ycjioBiiH hx 
o6pa30BaiiiiH b siianiiTejibiion Mepe 3aBiiCHT ot (JjiioiiAnoro pejKiuia 3eMJin 
(riepnyK, 1973). Tan, paccMOTpemie ycjioBiiii BBinjiaBJiemiH 6a3ajibTOBbix 
pacnjiaBOB (cocTaBa ojiiibiihobbix tojiciitob) npii cooTiiomeinni P $ > 7 j h 2 o 
ii P H .o < 4000 6ap noKa3ajio, hto b Hii3KOTeMnepaTypiion o6jiacTii 7 5 h 2 o = 
= P s . B 3tom cjiynae ao Ps = Ph 2 o = 4 n6ap pacTBopiiMocTb boabi c po- 
ctom TeMnepaiypBi cmiHiaeTCH. AaJibiieumee B03pacTaiiHe JiiiTOCTaTiinecKoro 
AaBJieiiiiH npiiBOAHT k AeriiApaTaAiiii 6a3ajibTOB npii nocToniinon TenmepaTy- 
pe. BjiHHiiiie nocjieAneii na pacTBopiiMocTb boabi b 6a3ajibTe 3aBiiciiT ot jiiito- 
CTaTiinecKoro AaBJieiiiiH. BbiHBJieno, hto b miTepBajie Ps ~4 — 7 n6ap 
pacTBopiiMocTb boabi b 6a3ajibTe B03pacTaeT c pocTOM TeMnepaTypbi. 
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JlajibiieSmee B03pacTamie flaBJiemiH (P s > 7 nGap) ocymeCTBAneTCH npii 
B03pacTaniiH TewnepaTypH h yMeiiLmeiiiiii pacTBopiiMOCTii boabi b 6a3ajn>- 
Tax (HepnyK, 1973). 

PaccMOTpeinie TewnepaTyp jiiiKBiiflycoB h cojiiiaycoB oJiiiBimoBoro to- 
jieiiTa, BBicoKorjiiiH03ewiicxoro 6a3ajiBTa h meJionnoro oaiibiihoeoto 6a3ajiB- 
Ta npii P h 2 o nopHHKa 2000 nGap TaKme noKa3aJio, 1 iTO naii6ojiee hhskoh Tewne- 
paTypoii AHKBHAyca i-ia rjiySiine npiiMepno 60 kw oSnaflaeT meAonnoH 6a3ajiBT, 
a 3aTeM cjienyeT BBicoKorAHTio3eMHCTBiH 6a3ajiBT h ojiiiBimoBLiii TOJienT (Ilep- 
nyK, 1973). Kpoaie boabi H3 flpymx AeTymix Goabihoo BjiiiHinie na TewnepaTy- 
py JiiiKBiiflyca 6a3aAbTOB h nopnaoK KpiiCTajumaaniiii MimepanoB 0Ka3BiBaeT 
(jymiTHBiiocTb KHCAopoAa. Cnn>Keiiiie /o, npiiBOfliiT npii oflimaKOBBix 3Tiane- 
iihhx Ph 2 o k noHHHieiiiiio TeMnepaTypBi JiiiKBiiAyca, npnneM 6onee 3HaHHTeAb- 
110 b rjiimo3eMi'iCTBix 6a3ajiBTax. Oiciofla cjieflyeT nonaraTB, hto jiiiKBiiaycBi 
oGlihiibix 6a3ajiBTOB aoahtiili 6ojiBme 3aBiiceTB ot H3MeneHHH /o_„, neM 6a3ajiB- 
tbi noBBimeimoii meAonnocTH. IIoaTOMy noiiiKKeiiiie / 0 . cnoco6cTByeT oGpa- 
30Banmo nopofl noBBimeimoii /KejiesiiCToCTn h KpeMiieKiicjioTiiocTii (ITepnyK, 
1973), k KOTopBiM otiiochtch npeoGAaAaiomne pa3ii0BHAH0CTii TpannoB Ch- 
GupCKoii nAaxdiopMBi. Kpowe Toro, ohii hbahiotch, OAeBiiAno, nponaBOAHHMH 
oTiiociiTejiBiio iiaiiMenee rjiySiiiniBix, GeAiibix jieTyxiiMii, BBimiaBOK- K btoh 
K aTeropi-ni TpannoB, no Been BepoHTiiocTii, otiiochtch nopoABi, CTeneiiB oc- 
hobhoctii KOTopBix cocTaBjineT Menea 1,16. 3 agcb cjieAyeT OTiieTiiTB, hto 
T eMnepaTypa JiriKBiiAyca stiix SasajiBTOB B03pacTaei c noniiHieiiiiew mejion- 
iiocth (cm. Ta6ji. 2.1, an. 3, 7, 8 , 11) n, oneBiiAno, rjiySinmoCTii sapoHiaeuiiH 
pacnJiasoB. Bonee rjiyonuiiBiMii npoii3BOAnBiMii Mai-iTiiiiiiBix BBinjiaBOK hbah- 
jotch 6a3ajiBTBi, CTeneiiB ochobiioctii kotopbix npeBBimaeT 1,16, npimeM rny- 
Gxn-ia 3apo>KAcmiH pacnjiaBOB B03pacTaex c yeejinneHneM ipejionHOCTi'i n CT8- 
nemi ochobiioctii npii B03pacTanim OTiiomeiinH iiaJiiiH k cyMMe menonefi 
(cm. Tagji. 2.1, an. 4, 6, 9, 10). IIoaoSiioh 3aKOHOMepnocTii, oneBHAHo, oxse- 
naioT EBiAejieiiHBie renoTimccKuo ph^bi AH$cTjepeimnpoBaEHLix xpannoaBix 
iiH.xpy3Hn (cm.. thGa. 3.1, 3.2; puc. 3.2, 3.3). HaiiGojiee rjiyGrraiiBiMii c BepoflT- 
110 neBBicoKon TeMnepaxypoS jiEKBiiAyca hbjihiotch conpoBo^AaeMBie c()jiioii- 
Aawii pacnjiaBH, sa chct kotopbix o6pa30BajiHCB iiKTpy3iiH HopnjiBCKO-Tan- 
naxcKor* reiieTimeCKoro papa. Menee rjiyGniiiiHMii 11 Gojies BHCOKOTGiinepa- 
TypiiHMH 11 cx 0 a.iibtmu pacriAaBaMii nocjisAOBaTeJiBiio Gbijiii iix npoii3BOAHBie: 
niixpy3HH Hn?KHGTaji5TaxcKo- 1L IepiioropcKoro, HH>Kne$OKHHCKO-3y6oBCKoro 11 
FopcTpoeBCKoro reireTHHeciaix phaob. HanMenee rjiyGnmiBiMii n OTiiociiTenb- 
no sanSojiee e n 3 k o t eiv; 11 epa t yp kbi?, in, oneBiiAiio, 6 bi.tih pacnnaBBi, 3a cneT 
kotopbix diopMHpoBajiiici. iiHTpysiiH AjiaMAH«axcKo-HaKoxo3CKoro roiieTiine- 
CKoro papa. 

TaKiiM o6pasoM, nayneTine npopeccoB BiiyTOTiKaMepiioH AndicIiepsHHiiapiin, 
napHAY 0 rjiyGmmon, abot ocuoBaniie nojiaraxt, hto MamesHajibHOCTb pyao- 
iiochbix EKTpy3ii.iT noBLimena BCJieaciEHe oGpasoBamiH cyjn>$naHHx pacnjia- 
BOB 3a CH8T BSailMOACilCTBIIH KOMIIOH6HTOB (JlJIIOIIAOB (F‘, B , S) C II 0 T p O T e 11II Bl MII 
KOJinoneuTaMii Marp.iBi. FjiaBnaH mo pojn> b npopecce rpaBiiTapim npnHaaJie- 
h;ut iicxoAiioiiy cocTaBy MarMBi, saBiicmaeMy b npopecce paccnoaniiH ot cpoA- 
CTBa tgx 11 ji h htibix MexajuioB k cepe iiah khcjiopoaY- Bbihbjigho, hto pyAonoc- 
iiBie HiiTpy3nii cfiopampyioTCH npii $paKH,HoimoH KpiiCTaAAii3apnii i ycnoBiinx 
nocTOHHHO B03pacTai«in;ero nappuaABHoro AaBAOiiHH KiicnopoAa. 

yniiTBiBaH, hto CTeneiiB pyAonociiocTii saBiiciiT ne toabko ot c«CTai3a 
iicxoAiioro pacnAaBa, ho n ot nexpox hmiih e ckiix ocoGeiinocTeii naiiGoAee 
y.ABTpaOCHOBHBIX AH<-M )e P eIII l IIaT0B ! B KOOpAHHaTaX ID,eAOHIIOCTI. — KpeMiie- 
KHCAOTEOCTb BBiASAeno nHTb reHeTHnecKHX phaob AH<M)epenn,HpoBanHbix 
HHTpyonfi, ii3 kotopbix naiiGoAee pyAoiioceii HopiiAbcKO-TaAiiaxcKiiH. IleTpo- 
xiiiiHHecKiie napaaieTpH OTAeAbiibix AH((KliepeHii;HaTOK naiiGoAee pyAonociibix 
IIHTpy3HH PG3KO OTAIIHIILI OT CAaGopyAOHOCIILIX, a TOM GoAee 6e3pyA- 
iimx Boo6m;e. 

Oaiioh ii 3 ocoGeniioCTeii MarMaTii3aia IiopiuibCKoro paiioiia, npucynieH 
HCKAiOHiiTeAbiio Rjia nAoipaAeH pacnpocTpaiiemiH iiiiKeAeiiociibix HKTpy3HH, 
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HBjmeTCH coBnaAenne cxeM rjiySiiHHoii sbojiioahh JiaB pairaero 3Tana Maraa- 
Tii3Ma (BTopoii (Ja3H) ii BHyTpiiKaMepiiofi AH^^epeiipiiapiin BbiAejieHHHX rene- 
TinecKiix phaob iiHTpy3iiii. 


3.2. 0 nOHCKOBOM 3HAHEHHH BPEKBH0, 

KPEKHHEBHflHMX nOPO.T,, 

AIIOS»H3 H tpJIAIirOBfclX OTBETBJIEHHB, 

COnPOBO}K r a;AIOIHHX HHKEJIEHOCHWE HHTPy3HH 

B nocjieAnee BpeMH b jiiiTepaType Bee Bojitme BHiiMamiH yAejineTCH 6pen- 
hiihm ii SpeKHiieBiiAHHM nopoAaM, pacnpocTpaiieimBM BOKpyr pyAonociibix 
rimaSuccajiBHBix iiHTpy3im pa3HBix tiihob. HoBMineiiiiLm miTepec k hum bbi- 
3tiBaeTCH b nepByio onepeAt Teciiou npocTpaHCTBeimofi ii reneTiiqecKOH cbh3bio 
S peKHiieBBix nopoA h pyA- 

CpeAn SpeKHiieBBix nopoA, conpoBOHiAaiomnx HiiKejienocHbie HHTpy3iiii 
HopiiJiBCKoro pafiona, naiiSojiee OTneTjuiBo bbiabjihiotch: a) 3Kcnjio3iiBHBie 
SpeKHim (JpoHTajiBHBix 3 oh pyAOHOCHBix iiHTpy3iiii; 6) «TycboBiiAHHe» SpeKHim 
KpaeBBix ii amiKajiBHBix 3 oh pyAOHOCHBix iiHTpy3im; b) spynTiiBHBie SpeKHim; 
r) /Kiijibi ii AafiKii spynTiiBHBix 6peK T mfi. OciioBHoe pa3Jiiimie veiKAy spynTiiB- 
HBIMH II 3KCEIJI03IIBHBIMII SpeKHHHMII 3aKJIIOHaeTCH B COCTaBS pCMGIITa, AJIH 
apynTIIBHBIX SpGKHIIH 3TO IIHTpy3IIBHLIH HaTepnaJI, AJIH DKCHJIOSHBIILIX — 
MeTacoMaTinecKiie nopopBi ii pyAti. 

9kCIIJI03IIBHH6 6p6KHIIII C^pOHTaJIbHBIX 30H pyAOHOCHBix IIHTpy3Ilii II3y- 
neiibi na npi-i.Mcpe CeBepo-3anaAHon ii XapaejiaxcnoH bgtbgh O.KTH6pbCKoro 
MeCTOpOJKAOHIIH, TAS OHII o6pa3yiOT CJIOHIHOHOCTpOGHHHH ropiISOHT npiIXOTJIH- 
Boii, IienOCTOHHHOH MOpc{)OJIOriIII C pe3KO KOJIG<JJIIOHi;iIMIICH MOipHOCTHMII. 
KoiiTyp pacnpocTpaHemiH SpeKHiiii b njiane hohtii nojraocTbio coBnaAaeT c 
Koin|)nrypaH;iieH (JpoiiTajibiiou 3ohbi iiHTpy3iiBa. BojibniaH nacTB 6pgkhhgbhx 
nopoA pa3BiiTa b KpoBjie iiHTpy3ini ii xapaKTepii3yeTCH hoctohuhoh npoCTpan- 
CTBGIIHOH CBH3BIO C HeiO. B 6opTaX EHTpy3IIBa MaJIOMOIAHBie Tejia 3KCIIJI03HB- 
hbix 6pGKmm accopimpyioT c ini'bGKH;iiHMii-ano(|)ii3aMii iiHTpy3iiBa. llo Mepe 
yAajieiiiiH ot ocuoBiicro Tejia niiTpy3Hn 6peKHiipoBainie oSbihiio ne bbixoaiit 
3a npeAejibi opeojia MGTacoMaTmiGCKii ii3mghghhbix nopoA 6ojiee hgm na 400— 
500 M. MoipHOCTB 3KCIIJI03HBHBIX SpGKHIIH MGIIHGTCH Ha paCCTOHHIIII 100 — 
200 m ot 120—150 ao 20 — 40 m; imorAa QpeKHim, SbiCTpo BBiKJiiiHiiBaHCb, 

nOJIHOCTBIO I!CHe3aiOT. 

BpeKHiieBBiG nopoABi hmgiot pa3iioo6pa3Hbm cocTaB ii CTpoemie, ho b 
ochobiiom 3to b pa3Jiiimion ctghgiiii MeTacoMaTiinecKii H3MeHeHHBie 6peKHiiii ii 
aBTo6peKHini, cocTonmne 113 o6jiomkob BMem;aioin,iix nopoA, BiiTpoAOJiepiiTOB, 
cpeiueHTiipoBaHHBix MejiKoo6jioMOHHBiM MaTepiiauoM toto Hie cocTaBa n npo- 
AyKTaMii nocTMarMaTiiHOCKiix ii3mghghiih. B oSjioMKax npeoSjiaAaioT tohko- 
3epHiiCTBie (ao CTeKJioBaTBix) nopoABi AOJiepiiTOBoro oSjuma, nepeiieHiaioin;iie- 
ch c oSjiOMKaMii 6ojiee KpynH03epnncTBix AOJiepiiTOB, poroBHKOB, rjimniCTBix 
cjiaiipeB, aHniApiiTOBBix nopoA, Meprejieii. HiiTpysiiBiibiG oSjiomkii npGACTaB- 
jieiibi b ochobiiom BiiTpoAOJiepiiTaMii, b paBiioii CTenemi nepepa6oTaHHBiMii 
MeTacoMaTiinecKHMii npou;eccaMii. Hajiunne CTeKJioBaTBix pa3iiocTeii b 6peKHii- 
eBOM ropii3oiiTe AaJio ociioBainie oSbuchiitb iix rene3iic BBicoKOTGMHGpaTyp- 
hbim BTopiiHHBiM njiaBjienneM ra66po-AOJiepiiTOB c o6pa30BamieM «eicgbao6pgk- 
hiih nceBAOTaxiiAHTOB» (3ojioTyxini, BaciiJiheB, 1969). 

Ochobhbimii CTpyKTypaMii, KoiiTpojuipyioiAiiMii pa3Mem,eiiiie Spgkhiigbbix 
nopoA, hbjihiotch (JpoiiTajibiiBie pacmenjieiiHbie nacTii iii-iTpy3iiBa, KorAa oc- 
HOBIIOU MaCCIIB pa3BeTBJIHeTCH Ha MHOrOHIICJieilHHe H3BIKII. 

neTporpaiJiiHecKoe ii iigtpoxhmhhgckog nsyneiiiie MaraaTiiHGCKiix o6jiom- 
kob 6peKHiin noKa3BiBaei iix cxoahbih cocTaB c ociiobhhm tiihom ra66po- 
AOJiepiiTOB. 

Oco6biii miTepec ajih noHiiMamiH reneTiiHecKou npupoAH SpeKHiieBbix 
nopoA, CBH3aiIHbIX C ^OpMIipOBaHIieM pyAOHOCHBix IIHTpy3IIBOB, npeACTaBJIH- 



io t «Ty$OBHAHHe» SpeKHim, pacnojiaraiomnecH b KpaeBBix n amiKajibiiBix 
nacTux miTpy3iiB0B. rioBBimeiiiiBin miTepec k btiim SpeKnilHM BBi3BiBaeTcn 
TeM, hto b coBpeMeHHOM cpe3e ohii MoryT BBixoaiiTb na aneBiiyio noBepxnocTb. 
FeneTiraecKaH npiiiiaaJie/KiiocTb btiix (ipeKnim k HiiKejienociiBiM MacciiBaM b 
iiacTOHm,ee BpeMH ne BBi3BiBaeT coMiieimn (neTpojioriiH n nepcneKTiiBBi..., 

1978). 

TytJ)OBiiflHBie 6peKnnii npeflCTaBJiaiOT co6on njioTiio cpeMeimipoBaimyio 
nopoay MejiKooSjioMo^Horo CTpoemiH. Cpean o6jioMonnoro MaTepiiajia npe- 
o6jia,n;aioT KpymiBie oSjiomkii CTeKJia nepnoro, 3ejienoro, 6yporo pBeTa, co 
CBeTjioii OToponnon 3aKajniBaniiH h KaeMKon 113 nBiJieBaTBix nacTiin; ManieTiiTa, 
niippoTima. KceiioreHiiBiii MaTepnaji npeacTaBjien ajieBpojiiiTaMii, apriui- 
jiiiTaMii, necnamiKaMii, cpean KOTopBix n ji0Kajiii30BaiiBi paccMaTpiiBae- 
MBie GpeKnnn. 

IJ,eMeiiT SypoBaToro n nepnoro pBeTa npeacTaBjien CTemioBaTon Maccoii 
Toro me coCTaBa, hto ii 6oJibmniiCTBo oSjiomkob, 3anacTyio npomiTan nnppo- 
tiihom, MameTiiTOM. KoiiTaKT «Tyi|)OBnj];HBix» Spenniin c BMem,aioin;nMii nopo- 
flaMii aKTiiBiiBin, pBymiiii, necnamiKii n ajieBpojiiiTBi na KOHTaKTe pa3apo6jie- 
hbi, MeTaMop(J)ii30BaiiBi, nponiiTaiiBi cyjib^naaMii. EpeKnini nacTo pa3BeTBJiH- 
iotch. KoiiTaKTBi 3Tiix ano$H3 Mom,nocTbio no 2 — 3 m TaK>Ke aKTiiBHBie, c npn- 
3iiaKaMii Mo6iuin3an;iiii necnanoro MaTepiiajia BMem,aiomiix nopoa. 

npocTpaiiCTBeimoe nojiO/Keime «Ty<J)OBiiT],iibix» SpeKnnii yKa3BiBaeT na 
hbiio «3aKpBiTBin» xapaKTep nx o6pa30BamiH ii CBH3BiBaeTCH c BBiKJiiiHiiBaiiiieM 
BocTonnon bgtbii TajinaxcKoro miTpy3iiBa (HeMeneiioK, 1971). 

ABTOMarMaTiinecKiie iiiiTpy3iiBiiBie ii apynTiiBHBie 6peKnnn coctoht ii3 
oSjiomkob Ton >i;e ii3Bep/Keiiiion nopoaBi, hto ii peneiiT, iijiii >i<e cjiojKeiiBi 06 - 
jioMKaMii BMem,aiom,iix nopoa, cpeMeiiTiipoBamiBix iniTpy3iiBiiBiM MaTepnajioM. 
MaKCHMaJibiioe pa3BiiTiie apynTiiBiiBie 6peKnnn nojiymiJin b KpoBJie pyaonoc- 
n bix niiTpy3iin, a TaKine BCTpeneiiBi b Biiae MiioroHHCJieiiiiBix aaen ii ano<J)H3, 
KOTOpBie HBJIHIOTCH Ba/KIieumilM nOIICKOBBIM npiISIiaKOM. 

IJ^eMeiiTOM SpeKnim cjiyiKiiT KoiiTaMHiiiipoBaiiiiBiniiiiTpy3iiBiiBin MaTepnaji 
pa3iioo6pa3iioro coCTaBa ii CTpyKTypBi. 3 to MejiK03epmiCTBie ra 66 po-aoJiepn- 
tbi, ni 6 pii,n;iio-MeTacoMaTiinecKiie nopoaBi, JienKonpaTOBoe ra 66 po, ra 66 po- 

flllOpiITBI. 

XapaKTepiiBin npii3iiaK HopiiJibCKiix pyaonociiBix niiTpy3iin — iiajinniie 
MiioroniicjieiniBix oTBeTBJieiniii (ano(J)ii3), paccMaTpiiBaeMBix b KanecTBe npn- 
MBIX nOIICKOBBIX npiI3IiaK0B pyflOHOCHBIX IIHTpy3IIH. 

HanSojiee neTKiie njiacTOBBie ii oco 6 eiuio aaiiKoo6pa3iiBie ano(J)ii3Bi uneeT 
iniTpy 3 iiH HopnjibCK-II. Ohii Sbijiii oTMeneiiBi em;e b 1936 r. E. H. Pohikobbim. 
noiiCKOBoe siianenne iim npiiaaji F. MacjioB (1963), paccMaTpiiBaBmiin nx 
nan «ciirnajiBHBie nanKH», «pora», «ymn» ot aii<))<t>epeHH;npoBaiiHon iiiiTpysim. 
no3anee b pe3yjibTaTe noncKOBO-CbeMoniiBix ii pa3BeaoniiBix pa 6 oT ano(|)ii3Bi 
6 bijiii BBiHBjieiiBi no ceBepnoMy 6 opTy BepnoropcKon niiTpy3ini, y npyroro 
3anaAiioro 6 opTa HopiiJibCK-I, ii b nocjieanne roaBi njiacToo6pa3iiBie ii aanno- 
o6pa3iiBie OTBeTBJiemiH ycTanoBjieiiBi b cbh3ii c Tajuiaxcuon iiiiTpy3iien. 

Cpean (JjianroBBix oTBeTBJiennn iieMajioBaiKiiyio pojib HMeioT aaiiKii apyn- 
tiibiibix SpeKnnn (FleTpojioriin ii nepcneKTiiBBi..., 1978). OSjioMomiBin MaTe- 
pnaji 3 tiix 6 peKnnn npeacTaBJien necnamiKaMii, yrjniCTBiMii cjiann;aMii, rpa- 
BejiiiTaMii, floJiepiiTaMii, ra66po. HeMeiiT — ni6pnaiiBie nopoaBi ii ojiiibiiiico- 
flep/Kam,iie MniiaaJieKaMeniiBie MiiKpoaoJiepiiTBi. HiiTepecuo, hto nocTenenno 
ncne3aioT oSjiomkii no BoccTainno, rp;e flanna nacTo nepexop;iiT b oSBimiBin 
MiiKpoflOJiepiiT no neTpoxiiMimecKHM napaMeTpaM, cooTBeTCTByionjiiM ojiiibii- 
iiobbim ra66po-ji;ojiepiiTaM. 

^(auKii apynTiiBiiBix 6peKnira ii3BecTiiBi b paiione nnTpy3ini HopiiJibCK-II, 
na rope FIiik, b cpeaneM Tenenim pyn. Conp;pa ii b flpyrnx MecTax HopiuibCKO- 
ro panona. 

CeKym,iie aaiiKH, b tom niicne ii flannn apynTiiBHBix SpeKmiii, pa3BHTBi bo 
B cex pyHonociiBix imTpy3iinx. yr.nu naaemiH aaeK pa3.T:miibie (ot 15 — 30 ao 
80—90°), MomiiocTb oSBinno ne npeBBimaeT 3—5 m. 3anacTyio opynTiiBHbic 
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Puc. 3.6. IleTpoxiiMHHecKHe napaMeTpBi ano$H3 miKejieHOCHLix HHTpy3Hii IiopujibCKoro 

paiioHa. 

IICTpOXHMHHCCKHC napaMCTpBI HHKeJieHOCHBIX HHTpy3HH: 1 — CpGHHGB3BGIIIGHHBIX COCTaBOB HHTPY3HM; 

2 — nnKpHTOBBix; 3 — ojihbhhobbix; 4 — Gcsojihbhhobbix ra66po-flOJicpHTOB; 5 — ra6Gpo. I — V —- koh- 
TypBi ncTpoxHMiraccKHx napaMGTpoB nopon H3 ano(J)H3 h $JiaHroBBix otbctbjichhh hhkcjichochbix HHTpy3HH 
(I — HHKpHTOBBIX, II — OJIHBHHOBBIX, III — OJIHBHHCOHGP/KailUHX ra66pO~flOJICpHTOB) H HCflH^CpCHHH- 
pOBaHHBIX HHTPY 3 HH (IV — OJIHBHHOBBIX H OJlHBHHCOflCp/KamHX, V — Cy6mCJIOHHBIX ra66pO-flOJIGpHTOB). 
IlH(J)pBI Ha pHCyHKG — HH(J)(J)CpCHIJHpOBaHHBIG HHTPY3HH: 1 — HopHJIbCK-I, 2 — BCpXHCTaJIHaXCKaHj 

3 — Hophjibck-II, 4 — ^cpHoropcnan, 5 — 3y6, 6 — HMaHruHHCKan, 7 — IlHCHHCKo-BojioroHaHCKaH 
8 — MopoHroBCKan, 9—HH/KHGTaJiHaxcKan. 1,10—1,50 —jihhhh paBHBix 3HancHHH ctghghh ochob- 

HOCTH. 


SpeKnim accopimpyioT c KpyToceKymiiMii TejiaMii AOJiepiiTOB n ra66po-p;o.iie- 
piiTOB. B 3tom cjiynae npn nepexop;e flauKii b apyrniiBiiBie 6peKniin moiahoctb 
nocjieaiuix B03pacTaeT b 3—5 pa3. 

C pejiBio ycTaHOBJieiiiifl reiieTiinecKoii npmiaflJie/KHocTii «Ty<f>OBiiflHBix» 
SpeKniiii k pyfloiiocHBiM niiTpy3iiflM xiiMiraecKOMy anajiii3y 6bijiii noABepray- 
TBI MOHO(|)paKIi;iIII ByjIKaHIIHeCKIIX CTeKOJi, BIITpOAOJiepiITBI 3KCn JIO 3IIBHBIX 
SpeKBiiii (JjpoiiTajiBHBix 3011 pyAonociiBix niiTpy3iin, a TaK>Ke nopoAH 113 AaeK 
11 ano(|)ii3 HiiKejieiiociiBix iniTpy3iiii. Pe3yjibTaTBi neTpoxiiMiinecmix nepe- 
cneTOB 3tiix anajiii30B noKa3aiiBi 11 a puc. 3.6, rp;e ajih cpaBiiemiH iianeceiiBi 
napaMeTpBi cpeAiieB3BemeniiBix COCTaBOB miKejieHociiBix miTpy3iin 11 iix ot- 
flejiBHBix An$<|epenH;iiaTOB. 3Aecb me npiiBeAeiiBi noAo6iiBie 3iianeiiiiH ajih Byji- 
KamnecKiix CTeKOJi 113 Ty$OB pasjinniiBix tiihob najieoByjiKanoB. 

KaK biiaho 11 3 npiiBeAemiBix Aainibix (cm. puc. 3.6), neTpoxiiMiinecKiie 
napaMeTpBi pa36npaeMBix nopoA coBnaAaioT c (JnirypaTiiBiiBiM cocTaBOM pyAO- 
hociibix niiTpy3iin, iix oTAejibiiBix Aii(J)(|)epeHi];iiaTOB iijiii otabjibhbix BeTBeii 
(cm. puc. 3.6). ITpn stom oco6emio Bamiio pe3Koe neTpoxiiMiinecKoe oTJinniie 
3Kcnjio3iiBHBix 6peKnnn, conpoBO/KAaioipiix HiiKeneiiociiBie iiiiTpy3iin, ot 
npoAyKTOB cyBmejioHHBix Tpy6oK B3pBiBa paimeii $a3Bi TpannoBoro MarMaTii3- 
Ma. IIocjieAHiie nojiyniuiii MaKCiiMajibiioe pa3BHTiie b npeAejiax ii3BecTiiBix 
pyAHO-MamaTiinecKiix y3JioB 11 no reojiornnecKiiM npii3iiaKaM ne BcerAa otjiii- 
naioTcn ot 3Kcnjio3iiBiiBix 6peKnnii, npnyponeniiBix k pyAonociiBiM iiiiTpy3HHM. 

OTjiiiniiTejibiion neTpoximnnecKon ocoSennocTBio (JuianroBBix oTBeTBJie- 
min 11 3Kcnjio3iiBiiBix SpeKnim HiiKejienocHBix iiiiTpy3iin HBjineTCH OTneTjuiBO 
BBipa/Keiinan cnen;iiajiii3ai];iiK iicxoahhx pacnjiaBOB. H 3 AnarpaMMBi biiaho 
(cm. puc. 3.6), hto AaflKii 11 3Kcnjio3iiBiiBie 6peK T nm, conpoBO/KAaioipiie mme- 
jienociiBie iiiiTpy3iiii, iraeiOT 6ojiee ochobiioh cocTaB 11 hbjihiotch nepexoAiiBi- 
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Mil OT OCIIOBHBIX K yjIBTpaOCIIOBHMM IAeAOAIIMM nopOflaM. C OflHOH CTOpOHLI, 
oh ii necyT Bee nepTM xiiMii3Ma TpannoBHX iiiiTpy3nn, a c npyron— no 
3 thm neTpoxiiMiiiecKHM napaMeTpaM cxoahbi c npoii3BOAHMMii yjibTpaoc- 
HOBHHX MarM. 

IIo cpaBiieiimo c flpyniMii 3Kcnjio3iiBHMMii o6pa30BaiiHHMii SpeKnira n 
ailOtpiISH IIIIKeJleilOCHMX HHTpy3lIH I-ieCKOJIBKO HeAOCBIHl,eiIBI KpeMIie3e.MOM II 
me.nonaMH npn OTiiocnTejitiio noBBimeiraoM OTHomemm Kajiim k iiaTpmo 
( n = 76,2) ii cofiep>KHT ii36bitok Marinm npn iiii3kom coAepniannn TiiTana. 
CpeAiniH coctob CTeKOJi 113 TytJioBiisiiBix SpeKHHH no n e t p o x ii m ii n ec 5 ? ii si napa¬ 
MeTpaM cooTBeTCTByoT TaKCiiTOBBiM ra66po-AOJiepiiTaM. yniTTBiBaa npnypo- 
Aei-IHOCTi 3THX OpGKHIIH K BI-IKA IIIIII B aHII 10 HHTpy3HH, a T3K>Ke neTpoxiiMiine- 
ckvio CBH3B c TaKciiTOBBiMH raSopo-AonepiixaMii, cjieAyeT noaaraTb, hto oiiii 
o6pa30Ka,nncb b mombht oKOiinaTejiBHon k o ii c o a ii a a ii, n ii MacciiBa, cooTBeTCTEy- 
FjmeH npopeccy TaKCimtsaiuui ropii30HTa nnKpiiTOBbix ra66po-AOAepnxoB. 
KpoMe xoro, cAeAyeT ynecTL, hto npopecc TaKCHTH3aii;iiii np*TeKan na i-eonen- 
iiBix oxanax CTaiiOBAei-niH niiTpy3iiBa npn BectMa aKTiiBiioH ponn jieTynnx 
(3ojiOTyxHH, 1964a), ato cnocoDCTBosaAo b yc-JioBiiHx nosyoTKpBiTOH chctbmh 

BSpBIBI-IBIM HBAGHHHM. 

113 npiiBeASHiioro cnegyex, ato o6pa30BaHiis TycJioEiiAHBix SpeKiEeBBix 
nopog KpaeBBix n amiKajiBHBix aoH pyAonociiBix in-iTpysiiii c neTpoxmmne- 
CKOH TOAKil BpeilHH H8A0 CAHTaTi 6.AII3KO OAHOBpeMeHHMM C MOMGIITOM OKOIl- 
AaTeAiHoii KOHCoangrmHH iniTpysiiBa n b tcchoh cbhsii c npoueccaMii Tascca- 
TH3air,im h opyAeneniiH. 

To.khm oSpasoM, Ty^oBiignbie SpeKAini, npnypoAei-inue k ^ponTantHOfi 
30ne n KpaeBBiM OTBOTBAenniTM miKeAenoCHBix iiiiTpysnii, no nexpoxiiMiiAe- 
ckmm napaMeTpaM cooTBercTByioT cpegHeMy cocxai’y pygoHOCHHX HHTpy3Hf ii.aii 
i.ix oTAeABiihiM aii(]}<|*epeHunaxan, ii nx reHeTHnecKan cbh3b bo Bpeivieiin ii npo- 
CTpai-iCTBe ne BtiSBiE-ieT coMHemifi. 

Ano({)ii3Bi h (tmaiir^BBie oTBeTBAeriitH .HiiKenenocHBix MHipyaiin npegcTaB- 
jieiiBi nopogawa, cooTBSTCTByiom,HMii n* nexpoxiiMiinecKiiM napaMeTpaM gn<J>- 
•JiepenmiaTaM HHKeJicHOcnux imTpy3Hii, ato MO»;eT 6bitb c ycnexoM hciioab- 
30Bano aajt noncKOBBix paCoT. Kan noiiasanii HCCJiegoBaHiia, otagabiibig fln$- 
mepeiu-naTBi pygoHoenux HiiTpy3iifi u cooTBexcTByioipiie mm ano<J>u3i»t n $.Tcaii- 
roBBie 0TBeTB.riei.iiiH xapaKTcpn3yi0Tcn caegyionuiMH neTpoxiiMiinecKiiMH na- 
paMeTpaMii: 1) niiKpiixoBBie ra66po~AonepiiTBi: a) ni,eA0AH0CTb-KHCA0TH0CTb — 

930—960; 6) k p e m n e k h c a o t ii o c t e — 620 — 720; b) cxeneiiB ochobhoctii — 
1,31 —1,53; 2) ojiKBimoBBie ra66po-AOAepiiTH cooxBexcxBem-io (a— b): 915— 
945, 720 — 780, 1,19—1,30; 3) o a i t b ii h c o a e p> k anpie ra66po-Ao.xepnxBi co- 
oxBexcxBeinio (a— b): 900—940, 770—800, 1,16 —1,20; 4) ra66po cooxBex- 
CTB8HHG (a— e); 91f—940, 750—800, 1,15—1,25. 

Kan bkaiio ns npiiBeAemiBix 3i-ianeiiiiii (cm. pnc. 3.6), c()iirypaTHBiiBiG toh- 
kh cpegunx coctabob •tagabiibix Aii<M)epeHiUiaTOB HUKeAeiiociiBix iiHxpy3nH, 
Tan ;ne Kai< n cooTBexcxEyiomiie iim anoc{)H3Bi ium ([inaiiroBBie OTBeTBAei-niH, 
o6pa3yiox o6oco6,!ieiiHBie hoah, ne nepeiqiHBO.ioinnecn c cooxBexcxByioimiMii 
nopoyaKii neqnA ({) epe hi { ii po b a hiimx ii CAa6oAHc(K()epcHmipoBaniiBix iinxpy3iiH. 
YcTaiiOBAena npn 3 xom 3aKOHOMepnocxB: b none paciipoCTpaiieiniH ropii3onxa 
6e30AiiBiinoBBix raoSpo-AOAepriTOB HKKeneiiociiBix HHTpy3HH pacnpocxpaiiHiox- 
ca ({inrypaTHBiiBie toakii oaubhkobbix AOAepiixoB i-ie ah():k j)epe ii nnpo b an iik x ii 
CA a6oAiKlx()epeimnpoBaHiiBJX iiHxpysMii, KoxopBie ne nepeKpBiBaioxca c Tomia- 
MII COCTaBOB OAI1BHIIOBBIX ra66pO-A,OAepiIXOB pyAOHOCIIBIX HHTpy3Ilii IIAH OAII- 
b ii hob.mx ra66po-AOAepiiTOB anot)pn3 ii ((lAanroBBix oxBexBAeniifi. Ile3naAii- 
Te.nt.Hoe nepeKpwTne cboectbqhho aiihib ropii3onxy oABBi-mcoAepiKaninx ra6- 
6po-AOAepiiTOB ii raoopo, b noAe pacnpocTpaiieimfi KOTopiax nonaAaioT oaiibii- 
noBBie AOAepiiTBi neAiicf>cI)epenmipoBaiiiiBix HHTpy3nn, xoth SoAbmniiCTBo ne- 
Aiic{x()epeHi];iipoBaHHBix iiiiTpy3nn HMeeT noBBimeimyio KpeMneKiiCAOTHOCTB. 

TaniiM o6pa30M, npeAnaraeMBie naMii neTpoxnMimecKne napaMeTpn 
BnoAne MoryT 6bitb iicnoAB30BaiiBi aah BBiHBAenim anot)pn3, cJiAaiiroBBix otbgt- 
BAeniiH ii t yc()o b n ah bi x GpeKAiin, conpoBoiKAaiomiix iiiiKeAeiiociiBie HHTpy3nii. 
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3.3. BOnPOCBI r0PH30HTAJ!BH0H 

30HAJIbH0CTH HHKEJIEHOCHMX HHTPy3H0 
HA nPHMEPE TA.JIHAXCKOFO Py^HOPO Y3JIA 


3jieMeiiTbi Mop$oJioriinecKon 3oiiaABiiocTii iiHTpy3iin HopiiAbCKoro pano- 
Ha HeoAiioKpaTiio o6cy>KAaAiiCh b AiiTepaType (IlBaiiKiiH i-r gp., 1971; Cyxa- 
HOBa, 1971), npn stom oco6oe Biimranne yAejtH.nocb 3aKonoMepiiocTHM pac- 
npeAeJiemiH pyA b OTAeAbiibix pyflnbix nonux (AncTAep h AP-, 1975). OAiiaKO 
BonpocaM ropii30HTaAbiion 3oiia;ibnocTji pyAonociibix hht py3iiBOB ao ciix 
nop lie yAeAHJiocb AOCTaTOAHoro BimMaiiiui. 

B iiacTOflm.ee BpeMH BbiHBAeHO necKOAbKO BeTBen TaAiiaxcKoro pyAonoc- 
Horo iiiiTpy3HBa, pacno.iio>Keiiiibix b pa3imx crpyKTypiio-CTpaTiirpaijAinecKiix 
3Ta>Kax: IOro-3anaAHan n CeBepo-BOCToniian, 3aneraiom,iie b nopoAax Tynryc- 
CKoii cepini, CeBepo-3anaAHan n XapaejiaxcKan — na rpaiinpe MaiiTypoB- 
ckoh ii pa3BeAonimiiCKon cbiit cpeAnero n iiniKiiero AeBona n HniKiieTaniiax- 
CKan — b OTjiojKemiHX mi/Kiiero AeBona. CniiTan BeTBii oAiioro CTpyKTypnoro 
3Ta>Ka eAiiiibiMii, pa3o6m,eHiibiMii bo (JpoiiTajibiibix nacTux TeAaMii, npeACTaB- 
jineTCH B03M0/KHHM oSbeAiiHiiTb CeBepo-BOCTonnyio n IOro-3anaAnyio BeTBii 
hoa na3BaHiieM BocTonnon, a CeBepo-sairaAiiyio n XapaenaxcKyio — hoa 
H a3BamieM 3anaAnon no Mecay AOKanii3amin nx oTiiociiTeAbiio HopiiAbCKO- 
XapaeAaxcKoro pa3AOMa (pnc. 3.7). 3 th Tena nojioro norpy>i;aioTCH b 6onee 
Hii3Kiie CTpaTiirpa^nnecKiie ropii3oiiTbi b npeAe;iax oahoto CTpyKTypnoro 
STaiKa. no Miieiiino neKOTopbix nccAeAOBaTenen (KpaBpoB, 1973), omi paAii- 
aAbiio c6Aii/KaioTCH Apyr c ApyroM no HanpaBJieiiiiio k peiiTpy XapaejiaxcKon 
MyAbAH ii CJiiiBaioTCH, npoAOA>Kafl o6m,ee noAoroe iia ceBep norpyjKeime. 
OAiiaKO, cyAH no TOMy, ato KaiKAan ii3 btiix BeTBen iicnbiTHBaeT npaKTiine- 
ckii noAiioe pa3BiiTiie npopeccoB An$(J)epeiii];iiari;iiii h pyAOOTAOH;eiiiin npn 
oneiib noAoroM norpyjKeiiiiii, ne bbixoaa 3a npeAeAbi OAnoro CTpyKTypiio- 
CTpaTiirpat|)HAecKoro 3Ta>Ka, mohaio npeAnoAoiKHTb, ato 3apo>KAemie nx bh- 
3Bano nepexoAOM ot KpyTonaKAOHiioro k noAoroBoccTaioipeMy ABii/Keiimo 
MarMaTiiAecKon koaoiiiibi, AOCTiinnen b ciiAy cboiix AiiiiaMiiAecKiix cnoco6- 
HOCTen onpeAeAeimoro CTpaTiirpa(J)iiAecKoro ropnsonTa. OTCTaioin.ne AacTii 
MamaTiiAecKoro noTona, nocTeneimo Tepn- 
iom.iie cboii 3iiepreTiiAecKiie 3anacbi, npo- 
KAaAbiBaAii nyTii ABH/Kemm na 6oAee mi3- 
khx CTpaTiirpa<|)iiAecKiix ypoBiiax. OTCiOAa 
CAeAyeT noAaraTb, ato paiibine Bcex o6pa3o- 
BaAacb BocTOAiian BeTBb iniTpy3iiBa, 3aTeM 
3anaAnaH n OTiiociiTeAbiio moaoaoh hbah- 
eTCH Hii/KiieTaAiiaxcKaH. TaKOMy BBiBOAy 
ne npoTiiBopeAiiT o6m,nn KOMn.neKC reoAoro- 
TeKTomiAecKiix ycAOBiin 3aAeramiH TaA- 
HaxcKoro niiTpy3iiBa. 

BocTOAiian BeTBb, AeniaipaH b caMtix 
Bepximx CTpaTiirpaiJuiAecKiix ropii3oiiTax, 
iiMeioipan iiaiiSoAbmyio npoTH/KeimocTb, 
npomeAinafl iianSoAee AAiiTeAbiibin nyTb 
pa3BIITIIH, IieCeT IHKjopMapEIO O (JpOIITaAb- 
Hon AacTii (JiAioiiAiio-MarMaTiiAecKon ko- 
Aomibi, 3anaAiian — peiiTpaAbiion ii Hii?k- 
HHH — TbIAOBOH. 3 tO IiaXOAIIT nOATBep/K- 



Aeime B 3BOAIOAIIII COCTaBOB H CTpoeiHIH 
nocAeAOBaTeAbiio c^opMiipoBaBrnnxcH iiiit- 
py3iiBiibix TeA (Ta6A. 3.4). CpeAiieB3Bemeii- 
iibin cocTaB BoCTOAiioro TeAa xapaKTepii3y- 
exCH OTiiociiTeAbiio noBbimeimon KpeMiie- 
KIICAOTIIOCTblO H IH,eAOAIIOCTbIO npn HOBBI- 
meiinoM coAepHiaiiim naTpiin. 3anaAiian 


Puc. 3.7. Cxenta pacnojiojKeHHft 
BepxHHX BeTBeii TaJiHaxcKoro 
HHTpyBHBa. 

1 — TytJionaBOBaH TOjima; 2 — oTjioiKe- 
Him TyaryccKoit cepim; 5, 4 — bctbii 
TajiHaxcKoro HHTpy3iiBa (-3 — Boctoh- 
nart, 4 — SanaAHaa); 5 — 30Ha Hopn- 
jii>CKO-XapaejiaxCKOro pa3JiOMa; 6 — 

AH3'bIOHKTIIBHbie HapymeHHH. 


4 3aKa3 37 
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T a 6 n h n, a 3.4 bgtbb HMeeT npoMemyTonubm cocTas 

CaoaHeRSfieiueum.iif cocxaB BeTBeii Ta.i- .wcikaY Boctotiiou h Hii/Ki-ieTannax- 

uaxcKoro iiHrpysiiBa ckoh, OTnimaiomencn iianSojibrneii oc- 

“ — Hidkhct^ji HOBI-IOCTblO H nOBbimeilllblM OTiiomenii- 

bVnwnminu- BOCTOMiian Banajiiaa - r> 

th BCT,b BftTBb seTBL eM KajIHH K cymie menonen. ii TaKon 

_ (3S an ) f53 aiU (38 an ' >Ke nocjieAOBaTejibiioCTH yBemmiiBaeT- 

ch MarHe3ita.nbiiocTb nopofl. CneAyeT 

l ' i02 0TM6THTb, BTO B BoCTOHIIOH BeTBH no- 

TiO., 0.94 o S4 0 70 

poAH Bepxnero JienKOKpaTOBoro ro- 
y 2 ^ ! _ pii30HTa coCTaBJiHiOT Gonbnmii o 6 t>- 

Fe2 ° 3 8 '/ 9 eM, HeM b 3anaflHoii, a aojih ojihbh- 

Fe0 8, f' HOBbix ii niiKpiiTOBbix ra66po-AOJiepn- 

il, '‘ 4 llS ' , J '° 5 tob Bbiine b nocjieAHeii. IIpimeM b 

MuO 0 21 o !!! (j '’7 n - 

; z, BepxneM ropii3oiiTe BanaAnoii BeTBii 

Ca0 1<K7( > 1 !) ' 7 f npeoS.naAaiOT nopoAbi OTiiociiTejibiio 

~'^ L f ' 88 1,3a ocrioBHoro coCTaBa. 

0 _ n -' b °- 8 ; Jj BuyTpeiinee CTpoeime niiTpy3iiB- 

p -°; ; (MP n - i ; i 0,02 iibix BeTBeii, 3ajieraiom;nx b pa3iibix 

U ']-' ‘’- 12 0 ct pa t iirpar|j h qec k iix ropii3oiiTax, cy- 

ri lLJ1 - 3 - 8t 8 - 1 " 8 - 82 mecTBeimo pa3Jiiraio. HanSonee tot- 

11I-K 'll!] 'T>fi 

4 _ Kan paccjioeimoCTb, BbiAepiKaiiiioCTt 

7 t '‘ ,2!l _ 788 ropiI30HTOB II nOCTOHIICTBO HX COCTa- 

c - "■ , -- 8 ’ ! > 28 BOB Ha6jIIOA3IOTCH B BOCTOHIIOH BeT- 

n |j it m c m a ii ii r. m-K— mejioHHocTb- Bii. 3anaAHaH BeTBb xapaKTepii3yeTCH 

JiUC.ilOTflUCTb. Kl) — K | .1(3M11CI \ itC. 1 1OTKOCTb ,C• •.—- 

CTCnoib ocjroHHOCTiT. MaCTBIMII 0TKJIOHeHHHMH OT IIOpMcUIB- 

noil cxe.Mbi AHt^ifiepeiipiiapHH, 6ojibmoii 
saBiiciiMOCTbio ot MecTHWX ycnoBuii KpiiCTaji.ini 3apnn, cjia6oii Koppejinpy- 
eMOCTbio MoiAHoCTen ojiMBiiiioBhix ii miKpiiTOBbix ra66po-AonepiiTOB. Hiih;- 
mhh BeTBb oTJiiiBaoTCH neneTKo b i>ipaixen hoh AHWepeimHaAiien. B ee pa3- 
pe3e o6oram,eHHbie ojihbhuom nopoAM lie o6pa3yiOT CTporo o6oco6neiiiioro 
cjioh, a TaKCHTOBbiii ropii30HT lie limeeT CBoeo6pa3iioro oSnima n naCTO ot- 
cyTCTByeT BOBce. CneAyeT noA l iepKHVTb, bto HacbimeiiiioCTb pacnjiaBa jie- 
TymiMH cnocoGcTBOBajia oojiee nnnTejix>HOMy BoccTaiomeMy ABiiiKeiimo Mar- 
Mbi ii o6ecnexiHBaJia bosmohoioctb ee oo.nee no.anoii Aviepenil, h an,n ii. 

Ilsyaemie o.tiibhhob, xapaiiTepH3yioii;iix BeTBii TajinaxcKoro HHTpy3iiBa 
b npeAejiax «oceBbix* ropii3oiiTOB — niiKpiiTOBbix 11 ojiiiBimoBbix ra66po-Ao- 
.uepiiTOB, noKa3WBaeT. na nepBuii B.ar.THA, Go.iibiuoe cxoactbo iix cocTaBOB 
(piic. 3.8). 0 ah a ko Ko.'ie6aniiH ;Kejie3HCTOCTii btoto Mime pan a HMeioT onpe/te- 
.nuHHbie 3aK0ii0MepH0CTii, iioATBep>KAaroiii,i'ie u311011 ,'emibie Bbime npeAcxaB- 
JieuHH 0 cfiojiMiipoBaHiui Ta.niiaxcuoro iiHTpy3iiBa. OjuiBimbi BeTBeii Bepxi-ie- 
ro c t py k t y ]i 1 r 0 - c t ji a th r j) a (Jni a e c k o r 0 orama b cpeAiieM 6onee >Kene3iiCTbie 
(8—33 Fa), neM o.tiibiiki>i nHTpysuBiitix Ten hhikiiiix CTpaTiirpa({in T iecKiix 
r«pii30iiT0B (8—2(3 Fa). iipimeM b nepBOM cnynae b kbikaom ropii30HTe ohk 
oTjiimaiOTCH GoJibiiiiiMH KonefiaiiiiHMii cocxaBa. B ojihbmhobhx ra66po-flOJie- 
pi-iTax Boctohiioh botbii oh ii3m eiiHexCH ot 13 ao 34 Fa, b 3anaflHoii — ot 
11 ao 26 Fa, a b niiKpiiTOBbix ra66po-AonepiiTax cooxBeTCTBeiiHO ot 7 ao 33 Fa 
11 ot 8 ao 26 Fa. Oiobhaho, stii cJiaKTbi hb.tbiotch pe3yjii>TaT0M pa3.TmTHoii 
CTeneiui BuyTpiiKaMepiioii AiicMiopennitairiiii HHTpy3iiBHi,ix xen. 

Bapiiamiojiiibie KpiiBwe (cm. puc. 3.8), OTpaiKaioiAiie ii3MeneHne cpeA- 
h iix cocTaBOB oniiBima b ohiibhtiobmx m niiKpiiTOBbix r a 6 6 p 0 - ao ii e p 11 t a x b 
npeAenax iiHTpy3iiBiibix BeTBeii, iiohtii mohotohhh. OAi-iaKO noKa3aTeiibiibi 
aaKOHOjiepuwe OTKiiOHemr h Kpaiimix ammeiiini iKene3iiCT0CTH onuBHi-ia no 
npocTiipaimio iniTpy3ini, hto no3BOAHeT cyAnxb 06 :>b onto) i,h 11 pacnnaBa n 
H3MenemiH xapaKTepa Ainli^epeinuiaium b iianpaBneHiiu r0p 113011 t a jibii 0r0 
nocTynaTejibiioro ABniKeniia siarMw. Tan, HanpiiMep, oc.iia6jieHiie Aii^^epen- 
iinan,iin b ceBepiiHx aacTax siec to p0 ikaohiih Bbipa3imocb b coni)iKenini co- 
CTaBOB OnilBHHOB p«3HbIX TOpiISOHTOB . Ojlll CTaiTOBHTCH Gonee /Kene3IICTbIMII B 
niiKpiiTOBbix ii ijoiiee Mari-ie3najibHr.iiMn b ojihbhhobhx ra66po-AonepiiTax 


30 



5anod«az Sem6t< 


1 



mil 



JO* Hi 



\ - 1' 
l • l ? 

- ST 

_ >- 



Po 3 dedc i ^tie 

loo no 



Puc. 3.8. II3M0H0HHH /Kejie3HCT0CTif o.iy-fBHHa no npocTMpanmo BeTBeii Ta.imaxcHoro 

HHTpy3HB3. 


CocTaB ojniBifHtB: J — nHKpifTOBiiix ra©5po-ao.TiepHTOB, 2 — ojikehhobbix raOOpo-aojiepiiTOB; 3 — *a- 
piiapHOHHbie KpHBbie cpeflHirx cocTaBOB ojiubhhob: I — roptooHTa ntiKpiiTOBbix ra66po-flOJiepi<iTOB, II — 
roppraoirra o.ihbhhobux raC*(jpo-aoJiepHTOB: 4 — npeziejibi ko jt cuaHM h h<6jic3hctocth ojibbhhob no npocTH- 

pannio BeTBeii. 


(cm. pile. 3.8). B yeHTpa.'IBHWX. HGTKO CTpaTH$HH,HpOBaHHbIX, 30Iiax MaCCII- 
bob ojihbhhli oonapy>KHBaiox iiaiioonbiniie Ko.ire6aniiH >KeJie3a n b KawAOM 
ropii3oiiTe OTJiuMaiOTCH necTpoioii cocxaBa (8—33 Fa b iiiikphtobom ii 13 — 
34 Fa b ojihbhhobom), hto CBiiaerejiBCTByer o He3aBepmeHiiocTii npopeccoB 
AinJi^epeHUnaipni. Han6o.aee nonno ohii pasBHTbi b npinjipoHTanbHbix 3onax. 
Ohgbhaho, b pe3yjibTaTe rpaBiiTamioi-inoii OTcaAKii no BcpTiiKajiii n oTCTaBa- 
hhh TH>KeJioM (JjpaKpmi b npouecce nocTynaTenbiioro ABii/Keiina MarMa 3a- 
KanniiBa.’ia cboii nyTb b npaKTitnecKii paccjioGHiioM coctohhiih. JIoaTOMy 
ohhbhhh cpaBHiiBaeMwx ropn30HTOB hmgiot bhojihg onpeAeJiemibie cocTaBu, 
nonTvi ire nepeKpbiBaaiUHe spyr Apyra (7—17 Fa b nnKpiiTOBOM u 16 — 24 Fa 
b ojihbhhobom). CneAyeT 3aMeTiiTb npn atom, hto bo $poHTajibiibix 3onax Bcex 
OTBGTBjieHHH HiiTpy3ifBa OTMenaiOTCH ojiHBiiHbi OKCxpeMajibnoro cocTaBa, rfle 
;K6ne3iiCTOCTb hx b onnBinioBbix ra66po -ao nepn t a x AOCTiiracx 42 Fa (cm. 
puc. 3.8). 3 th HBJiemiH nona TpyAno oobHCHiiMH, oAnaKO. necoMiieimo, 
xapaKTepn3yioT BHe3amiHe ii3MeneiiiiH ycnoBini KpiiCTaJiJiii3an,Hii pacnnaBa, 
B03M0>KII0 BbI3Ba}THbie 3KCITJIO3HBHHMII npopeCCaMH, Iia HTO yKa'3bIBaeT JIOKa- 
Xni3aHIIH BO (JjpOHTa.XbHLIX 30nax B3pbTBHLIX GpeKHIli. 

i lexpoxiiMiiqecKne ocooghhocth nopoA, noAo6no ojiHBiimaM, OTpaniaiOT 
xapaKTep bbihb.tichhoh naMii ropn3oi-iTanbHoii 30iranbH0CTii, a TaK*e oco¬ 
oghhocth (J)op.vnipoBaHHH bgtbgh Ta.raiaxcKoro HHTpy3iiBa. Tan, HanpiiMep, 
niiTpysiiBHwe bgtbh BGpxHGro CTpvKTypHoro 3Ta;ua iimgiot b cpeAHeM 6ojiee 
HHSKyio cxenGHb ociiobhocth. hgm iiopoAM bgtbgh iinna-icro cTpyKTypuoro 
3Ta;na (cm. xa6.x. 3.4). KpoMC Toro, lOro-sanaAnaa ii CeBepo-BocTonnaH bgtbh 
inieiOT Cojigg pasAimaioiAnecH ananemin cpGAneii ociiobhocth niiKpHTOBOro h 
omiBHHOBoro ropii30HTOB (1,22 ii 1,63), hgm Xapaejiaxcuaii ii CeBepo-Bocroi- 
nan bgtbii (1,26 ii 1,60). 3to cine pas cBiiAGTenLCTByGT o oonee rny6oKoft fln<j>- 
(pepGHtuipoBaimocTH Bepxinix bgtbgh TamraxcK*ro iiiiTpy3iiBa. 

Cxenei-ib ocitobiiocth nopoa OTaejibiuax ropii30HTOB nomiiKaeTCH Kan bo 
f|»pOHTajIbII]>TX, TaK Ii B THJTOBHX 30H3X (piIC. 3.9). IfpiIHUHW 3TIIX HBJieHIIH 
•Tpan;aioT pe3ynbTaTbi npOTiiBono.ioiKHbix npopGccoB. Bo (jipoiiTajibiibix 30- 
aax CHiiiKGHiiG ociioBiiocTii npoiicxoAii.TO Bc.TGACTBiic rny6oKO nponiGAHieH 
AH<I)<J>epcHpHaii;HJi, b ycAOBiinx iiohiihighhh TGMnGpaTypbi, bi.tcokoh aKTiiB- 
HOCTM IH.e.lIOHGH II .TeTyHIIX K0MH0HGHT0B, npiIBGAIUHX K EaKOn.xeHIIK) 6ojiGe 
KpeMHGKiicjiHx npoayHTOB KpncTa;uni3ai];iiii pacnnaBa. Bo etopom cjiynae 
oTiiocHTejibiioe rroKH'/KGHiie ocuoBiiocTn nopoA Bbi3Bano ycpeAneHiieM cocTa- 
Ba KaiKAoro ropii30HTa aa cnex c.'iaoo npoHB.reHHoii An$$GpeHji;iiau,ini pacnjia- 
Ba. ripiiHGM oonee cymscTBPHHo noHiiiKena ochobiioctb iiikphtobwx ra6opo- 
AonepiiTOB. 

TaniiM oopa. 30 M. loyneime ropn 30 HTa.Tbiion 30 iiaJibiiocTii no 3 BOJiiuio 
BHHBHTb OCOOeHIIOCTH CTpOGHIIH II COCTaBa TblJIOBMX, HGIITpaJILIIHX II (JipOII- 

Ta.iLHMx 30 H pvAonocHoro MaccjiBa, a xaKiKe npoc.n:eflHTb npon,Gccbi, KoiiTpo- 
.TriipyiomiiG dbohiolhiio pacnnaBa b oom,eM oobeMG MarMaTimecKOH kojiohhh 


4 * 


51 





1/7,//[ 3 

Pct3&edcUHbtt 

.nuHuu 


'■■'-'■ JGr / mGV ; b HQZ 
3QHX 


'PpOHmafibH 09 
30 Ha 


Puc. 3.9. H3MeHeHHe CTeneHH ochobhocth nopoA no npocTupaHnio BerGeii TajmaxcKoro 

HHTpy 3 HBa. 

3Ha^eHHH CTeneHH ochobhocth nopon;: 1 — hhkphtobhx raoOpo-AOJiepirroB, 2 — ojihbhhobbix rao- 
6po-AOJiepHTOB; 3 — BapnaHHOHHbie KpnBbie H3RieHeHHH CTeneHH ochobhocth ropn3onTOB nnapHTO- 
Bbix (I) h o jiHB iiHOBbix (IT) ra65po-AOJiepHTOB; 4 — npeanojiaraeMoe HSMeHenne ochobhocth ropn30H- 

TOB B npHKOpHeBbIX 30 Hax. 


no Mepe ee nocTynaTenBiioro HBiiiKeiiiiH b pas.inmiBie CTpaTlirpafJiinecKiie 
ropii3oiiTbi BMemaiompix iniTpy3iiio nopon- 

rTpoBenemiBie iiccnenoBaiiiiH no 3 BOJimoT nojiaran., hto noflBonmmm 
KanaJi TajmaxcKoro iniTpy 3 iiBa b n;ejioM pacnojiomeii b ceBepnon nacTii Me- 
CTopoJKaemiH, rne iiaiiSonee BeponTiio n BBiHBJieime npyrnx BeTBeii pynoHOC- 
noro MacciiBa. 


3.4, TAKCHTOBBIE XIOPO^BI H TABBPO 

KAK BA5KHEBIIIHI1 KPHTEPHtl PY^OHOCHOCTII 
Aaa>«3EPEHIl,HPOBAHHBIX TPAIHIOBBIX HHTPYSHW 

TaKCHTOBbie ra 66 po-noJiepiiTBi n ra 66 po HopmiBCKiix pynonociiBix iiiit- 
pysiiBOB yme naBiio npiiBjieKaioT BiiiiMainie reoJioroB n iieoHHOKpaTHo ohiicbi- 
Bajincb b JinTepaType (Fon-neBCKim, 1959 ; PoroBep, 1959 ; Cmiiphob, 1966 ; 
KopoBHKOB h HP-, 1963 ; 3 ojioTyxiin, 1964 a; 3 oJioTyxmi, BaciiJibeB, 1967 ; 
3 oJioTyxim ii HP-, 1975 ; TapacoB, 1976 ; ii HP-)- IIpiimiiiaMii 3 Toro hbjihiotch 
neo 6 biniiBie Mopi/jiorEnecKiie ocoSeimocTii stiix nopon, HaMeTHBmiiecfi 3 aKoiio- 
MepHOCTii jiOKajni 3 an,HH, ocoSeimocTii nx xiiMii 3 Ma, cbh 3 b SoraToro BKpanjien- 
noro n nraiipoBoro cy.HBiJninnoro opyneiieiiiiH c stiimii noponaMii ii, iiaKonen;, 
npoTiiBopemiBbie BonpocBi iix rene 3 iica. KpaTKo ocTanoBiiMcn na nepemic- 
JiemiBix MOMeHTax, iianoMiiiiB, nTo noHo 6 iiBie *e nopoHBi homiimo HopiiJibCKO- 
ro panona pacnpocTpaneiiBi Tamne b pane flinjH/peimiipoBaiiiiBix pynonoc- 
iibix TpannoBBix iniTpy 3 iiBOB Saccenna p. KypeiiKii, BOCTonnoro 6 opTa Tyn- 
ryccKon cniien jiii 3 bi (BiiJiencKiin ii HP-, 1964 ; Mam,aK ii HP-, 1966 ; BinieiiCKim 
1967 ; SoJioTyxmi, BaciiHbeB, 1967 ), a Tamne b nenoTopBix moehhbix nanKax 
npoTepo 3 oiicKHX pyHoiiociiBix TpannoB Ana 6 apcKoro m,HTa (MamaK, 1969 ). 

A-na oSjiiiKa thkciitobbix ra 66 po-HOJiepiiTOB nan 6 oJiee xapaKTepiiBi iix 
OT iiociiTejibiiaH neiiKOKpaTOBOCTb ii npucyTCTBiie b hiix npKO BBipa/Keimon 
aTaKCiiTOBoil TeitCTypBi 3a cneT iiepaBiioMepnoro pacnpeneneiiiin cajiiinecmix 
H (JjeMEnecicnx MiniepanoB. a Tamne nepenoBaiiiin MejiKO-n Kpyniio3epniiCTBix 
ynacTKOB b nopone. OTcyTCTBiie stoh iiepaBiioMepnocTii pacnpeneneniin mii- 
nepaJioB npn o 6 m,en coxpainiocTii jienKOKpaTOBoro xapaiiTepa noponw ii 
cpenne-flo Kpynno3epniiCTOn ee CTpyKTypBi CBoncTBeimo ra 66 po. Memny 
TaKCiiTOBLiMH ii paBHoiv;epiio3epiiiiCTBiMii pa3HOBiiHiiocTHMii nopoH (ra 66 po 
n «TajiHaxHTaMH») iiweiOTCH nee CTpyKTypiiBie ii npocTpancTBeiniBie nepexonn. 
IlocKOJiBKy b TaKCiiTOBBix ra 66 po-noJiepiiTax npeoSnanaioT Mimpo- ii Manpo- 
ynacTKii e ra 66 poBom CTpyKxypon, to B03HHKH0Beiiiie ra 66 po mojkho npen- 
CTaBiiTb ceoe nan pe3ynBTaT nocTenennoro pa3pacTainiH ii 06 'BeHinieiniH stiix 
M ejiKiix ynacTKOB b MoiiojniTiiyio nopony c Tanon CTpyKTypon 3a cneT norjio- 
memiH yqacTKOB c npynmii CTpyKTypaMii (oiJjiitobou, noiiKHJioo(|)HTOBOH, 
npiiSMaTHiecKii-o^HTOBOii, nainiHHOMop(|)iio3epHiiCTon, rpaiiyHapiioinion ii 
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Ap.). MiiHepanoraaecKa x&KCiixoBBie a paBH0MepH03epHHCTbie nopo^H (ra5- 
6po a «xaxHaxaxBi») o6biaHO apeflcxaBneHBi anaraoKna30M, ojihbhhom, kjiii- 
HonnpoKceHOM, opToanpoaceHOM c mapoitaMH BapaanaaMa KaK hx Konaaecx- 
Ba, xait h cocTaBa caMiix MiniepaxoB. 

B noponax Mo>KeT 6bitb ho 10% a 6ojiee pynfibix MEHepanoB (MameTHT, 
xpoMmniiHejiHHfci, cyxbifiaflbi). Kojie6aHHH cocxaBOB HepyflHBix MEHepanoB 
b TaKCiiTOBbix ra66po-HOJiepnTax oxBaxbiBaiox o6biaHo EHxepBan hhh xaitoBBix 
b aopoflax Been paccnoeHHoii cepaa toh hjii hhoh fla(|><|>epeHHHpoBaHHoa 
HHxpy3HH (roHJieBCKHH, 1959; 3oxoxyxan, 1964a; 3onoxyxaH a Hp., 1975). 
^xa xaKCHTOBtix nopon xapaitxepno npncyxcxBae oJiiiBHHa b Bane Kan anao- 
MOp<|)HBIX 38peH H OHKOKpHCXaHHOB, XaK II OXHeJIBHHX MeJIKHX H30MeXpHB[HbIX 
3epeH, a xannte a30MexpnaHBix n BBixaHyxBix hx CKonxeHaa, oaeab HanoME- 
HaioipHX rpaHyjinpoBaHHBie <|iopMBi 6oxee KpynHBix 3epeH. 3xo HaaMeHbiane 
no pa3Mepy 3epHa nopon, cocxaBjinioipiie oSbibho necaxbie floxa MaxxaMexpa 
b nnaMexpe. HanSoxbmiie no pa3.\iepy 3epHa stex nopon oSbiaHo npencxaBxe- 
hbi cxoxGaaxbiMii cy6HflnoMop$HBiMii 3 epna.Mi 1 KXHHoaapoKceHa, nocxaraio- 
lhhmii nepBBix caHxiiMexpoB b nximy, n onKOKpacxaxxaMa KXiiHonnpoKceHa 
h ojiHBHHa (nepBBie MiuuniMexpBi b miaMexpe). PasMepbi 3epeH nxaraoKxaaa 
b nrany itoxeSxioxca b npenexax ox hbchtbix noaeii ho nepBBix MaxxiiMexpoB 
b xaKcnxoBBix nopoHax n b npenexax nepBBix MaxxaMexpoB — b ra66po n 
«xani-iaxHTax» (SojioiyxnH n HP-, 1975). 

Kan 6biho BBiacHeHo b Hophxbckom paiione, mi>KHue xancHTOBBie nopo- 
HH b pa3pe3e fl a ({)(}) e p e h hi i p o b a ii a bi x Hiixpynim pacnoxaraioxca e ochobhom 
Meatny KOHxaKTOBbTMH ii miKpiixoBbiMii ra66po-HOJiepHTaME. B BepxHen aac- 
xii pa3pe3a Meatfly BepxmiMM ito h xa k xo bbimix ra66po-HoxepnxaMH n noponaMH 
Bepxneii aacxn paccxoeinioa cepim nacxo pacnoxaraioxca .'ian30BanHbie ii 
njiacxHiioo6pa3HBie xexa Bepximx xaitciixoBbix raoopo-floxepiiTOB a ra66po. 
Fa66po (b xom ancxe oxiiBimoBoe) Montex pacnoxaraxbca n b HaatHea nacxn 
pa3pe3a (anxpy3iiH TaxnaxcKaa h HopnxbCK-I), rpe Haoxionaxact n «xajma- 
xiixbi» Kait pa3HOBiiflHocxB Tonte nersiaioiifliibix nopon (3oxoxyxiiH, Ph6ob, 
1970). B nacTii pa3pe30B HHxpy3iin HopaxBCK-II naSxionaexca npesBBiaaaHo 
HHTepecnoe examine Bepxanx n iih/Khhx thkciixobbix raCSpo-noxepaxoB Ea 
bcio ee .Momnocxb c oxflejiBiiBiMii pexmcxaMii ropE30nxoB ochobhoh xpexaxeH- 
noii paccjioeiinoH cepaa (PoroBep, 1959; SoxoTyxini, BacaxbeB, 1967). IIoxo- 
ateime xaKcnxoBBix nopon, Taroxeioni,nx k HuatHexiy KOExanxy, Hiieex Mecxo 
b pane nii() j ef)e ii pu]' ob af hi ijix niiTpysnii fiacceana p. RypeaKii (Bxoporo 
nopora, pya. Pynnoro, Hiijitnero-I n II ii flp.), ceBepo-BOCTOaaoro 6opxa 
TynryccKOH ciineKXHSbi (BepxHeKyHTbiKaxcKaa, MaHMemmcKaa, Bexi-iHraa 
n flp.). Bhojib KonxaKxoB xaitciixoBBie nopoflBi na6.Hiona.XHCi xamite b npoxe- 
po3oilCKiix xpannoBBix n a q) (|) e p c i i ua p o b an i i bi x flaiiKax AHa6apcKoro iflaxa 
(Xapancitaa, BynbypxaacKaa). Menee onpenexennoe noxoHteirae r«pH3onxoB 
xaKcnxoBBix nopon H3BecxHO b Hiiuiimckoh iiHxpysnn (Bocxoanui oopx TyH- 
ryccKOH cmieKxn3Bi), a xaKHtc b Ky.flioM6nHCK«n ii b hokotopbix c.iia6oHH$$e- 
peiiniipoBaiiiiBix inixpysHBax p. KypeiiKii (OsepHaa, JivitaxTyx n flp.), imor- 
Ha b 6peK x inpoBaHHBJX flaiiKax AnaSapcitoro in,HTa. BepoaxHO, axo eexb xpe- 
mmi, yn a cne ho b a hhbi x xane hxobbimii nopoflaMii, nnorfla hohth na bcio Mom,- 
hoctb in:ixpy3Hii HOJiepiixoB iinn ra66po-HoxepnTOB. 

Bantiio oxnexiixB peflKiie, ho flocxoBepiibie naoxionaBinneca bbixohbi 
xaKCHTOBBix nopon, a xanate ra 66 po 3a npenenbi coflepataipiix iix HHTpy3iiBoB 
(na npimepe HopnflbCK-1, TaxHaxcKoro ii flaeit Ana 6 apa). B 3 aHMOoxHome- 
HHa xaKcnxoBBix nopon c KOHxaKxoBBiMir, nHKpiJxoBbn.ni n HpyrHMH ra 66 po- 
HoxepiixaMii paccxoeHHoii cepmi inrrpyaiu'i noBcexiecTHO ne ogtobjihiox com- 
HemiH, axo nepBBie aBxaioxca iianooxee mohoabimh oopasoBaHHHMn no cpaB- 
HeHino co BxopbiMii. Ten ne Menee cpaBHiiTexbHbie onpenexenna B03pacxa 
xaKcnxoBBix ra 66 po-floxepiiTOB ii nopon paccxoenHon cepan KaxaH-aproHO- 
bbim MexonoM He naiox B03M0a<H0Cxn opeiinxb btot paspniB, 1160 on Eaxonaxca 
b npene.iiax xoanocTii nexona (OapcoB a np., 1972). Oopaipaei aa ce 6 a bhii- 
Manae npoHBXPHiie imorna aeTitoro opeoxa CTpyiiaaTO-xeaKOitpaTHSapoBaH- 
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ConocTaB.ieHHe cpefltinx xHsm'ieCKtHx eocraBOB uhjkhhx TaKCHTOBiax ropa 


Jsi n/n 

HhTPY351« 

Kojih^. 

asiajiw- 

30 B 

SiOs 

TiO, 

Al.O, 

FCjO., 

Cr,0, 

1 

BepxHeTajiHaxcKaH 

Ft 

ii 

42.34 

0,68 

14,98 

5,05 

0.02 


K)ro-3ananHaH BeTBb 

Fn 

47 

44.37 

0,90 

14.47 

4.71 

0,20 

2 

CGBepO-BOCTOBHafl BeTBb 

Ft 

9 

1,55 

0,94 

14,27 

6,77 

0,03 



Fn 

48 

43,43 

1,09 

14,16 

4.04 

0.11 

3 

CeBepo-3anaAHaa BeTBb 

Tt 

14 

41.64 

0,95 

14,76 

4,38 

0.04 



r h 

61 

43,96 

0,90 

13.46 

4.02 

0,07 

4 

MHTpysira B penoM 

Tt 

34 

41.85 

0,86 

14,70 

5,22 

0.03 



Fn 

156 

43,95 

0,95 

14,03 

4.23 

0,13 

5 

HopunbCK-I 

Tt 

15 

43,72 

0.79 

15,92 

8,83 

0,06 



Fh 

54 

44,06 

0,71 

14,81 

4.51 

0,44 

6 

Topu 3y6 

Ft 

2 

41,77 

0.76 

14.94 

5,57 

0,1.3 



I'll 

HIM 

45,89 

0.86 

15.52 

3,53 

0,06 

7 

HopiIJIbCK-lI 

Tt 

7 

42,96 

0,89 

15,27 

3,90 

0,50 



r.d 

44 

46,01 

1,23 

15,01 

3.26 

0,18 

8 

Fontr HepHoii 

Tt 

2 

46,43 

1,01 

16.64 

2.44 

0,06 



Fa 

18 

47,09 

0,76 

17.30 

2,22 

0.08 

9 

MMaHr/iHHCKaa 

Ft 

5 

47.85 

1,12 

16,08 

2,57 

0,04 



Fh 

30 

46,96 

1,00 

16,79 

2,31 

0,13 

10 

MaHTypoBcitaa 

Tt 

5 

45.60 

0,85 

15.16 

2,69 

0,07 



Fh 

70 

48.89 

1,07 

13.47 

3,75 

0,16 

■It 

BToporo nopora 

Ft 

5 

45,08 

1,38 

12,99 

3,25 

— 



rii 

15 

46,74 

1,62 

13,41 

3.00 

— 

12 

Pyq. PynHoro (cpepn. coct.) 


3 

45,34 

1.71) 

12,39 

4,43 

— 



■of 

6 

47,54 

1.85 

13,81 

3.47 

— 

13 

BejumrHa (cpeAH. coct.) 

Ft 

3 

47,16 

1,3" 

12.43 

2,38 

0,04 



Fr 

19 

48.65 

1.78 

14,62 

3.12 

0,02 

14 

BynbypxaiicKaH Aairca H3 lipo- 

Ft 

6 

43,75 

1.77 

13.87 

3,59 

0,02 


Tepo30H AnaSapa 

Fit 

15 

48,85 

3.24 

12,37 

4.80 

0.01 

15 

Fopw 03epaoi”[ (6acceiia p. Ky- 

Ft 

1 

47.14 

1.22 

14.95 


— 


poifKi-i) 

rii 

2 

46.98 

0,96 

16,07 

0,98 

0,05 


H p ii m e q a mi e. 1—4 —no Aomray, EaTyeBy, 1971; 5,6 — no ronJicBCKOMy, 1959; 7,15 — 
1*77; 11, 12 — ii« BsuiCHCKOaiy ii up., 1964; 13 — no Mamany h up., 1966; 14 — no Mamany, 1969. 


iibix pa3H0CTeii nopofl paccjioenHou cepim BBirae ropinionxa iiiiikiiiix TaKCii- 
tobbix nopoA (b iiHTpy3iin HopiiJibCK-I oh ii pacnojiaraioxca b ociiobhom Mem- 
Ay ropii30HTaMii niiKpiiTOBHX ii ojiiibiiiiobhx ra66po-AOJiepniOB). Kan xapan- 
TepnBiii ajieMeiiT hoaoSiibix nopoA, OTMenaioTCH HSOMeTpiiHiiHe iQieHKOKpaTo- 
BBie 6 jIOKH», BBITHtiyTBie IHJIIipBI II npO/KHJIKH cpean nnKpiUOBMX ii •jimbiiho- 
bbix ra66po-AOJiepiiTOB (3ojioTyxHii, 1964a; TapacoB. 1976). npimeM CTpoe- 
iiih* 3tiix Sjiokob (peiiTp — «ra66po», Kpaii — TaKCiixoBBie pasnocTii, cm. Ta- 
pacoB, 1976) npeACTaBJineT co6oii aiiajiornio pacnojiojKeimH Ten ra66po cpeAH 
TaiiCiiTOBBix ropii3oiiTOB b KpynnoM MacniTaSe (SoAoiyxim, 1964a; Ph6ob, 
1969; TapacoB, 1976). 

rjiaBiieiiineH ocoSeimocTBio xiiMH3Ma nopoA xaKCHTOBoro ropiiaoiiTa 
CHETajiacB, Kan ii3BecTiio (roAJieBCiam, 1959), Sjiiisoctb ero cpeAHero cocTa- 
Ba k cpeAneMy cocTaBy iiiiTpy3ini. Kan motkiio bhagtb n3 Ta6n. 3.5 n piic. 3. 10 
— 3.12, rAe conocTaBJiaioTCH cocTaBBi TaKCiiTOBbix nop«A ii cpeAHHH cocTaB 
caMux HHTpy3Hii no Ba/KiieunniM nexpoxiiMiiBecKini napaMBTpaM, TaKoe cob- 
naAeime jiiihib AocTaTonno peAKim nacTiiBiu cjiynaii (iiorAa TaKCiiTOBLie nopo- 
Abi iiacneAyiOT cocTaB b ociiobhom KOHTaKTOBBix ra66po-Ao.xepnxoB). B o6m;e,\i 
cuynae, KaK biiaho ii3 piic. 3.10, Aame aah cpeAHiix cocTaBOB TaKCiiTOBBix 
nopoA n ra66po OTcyTCTByeT CTaSiiJiBHOCTB, ii iix Bapnapira blixoaht AaneKO 
3a npeAeJiBi cpeAHiix cocTaBOB caMiix niiTpy3HH, oxBaTBisaa bbcb Aiiana30H 
cocTaBOB nopoA iix paccjioeHHBix cepim. Mcxoah iis oimiipHoro ^aKTimecKO- 
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T a 6 ji it q a 3.5 

30htob (rT) H cpe«HeB3BemeHHux cooTBeTCTByiomiix nHTpy3nii b qeiioiH (IAi) 


FeO 

MgO 

MnO 

CaO 

Na,0 

K 2 0 

P=Oi 

n.n.n. 

H ; 0 + 


9,64 

10,53 

0,14 

10,04 

1,76 

0,56 

0,16 

5,20 

1,69 

1,66 

7,49 

10,98 

0,17 

9,52 

1,93 

1,03 


4,01 

— 

— 

ndtt: 

9,42 

0,17 

9,34 

1,57 

0,54 

0.12 

3,22 

1,73 

2.29 

9,48 

10,23 

0,18 

9,26 

1,53 

1,00 

0,22 

3,29 

— 

— 

wmmm ■ 

8,74 

0,18 


1,48 

0,89 


3,75 

_ 

3,41 

8,36 

10,07 

0,20 


1,96 

1,12 


3,52 

— 

— 

9,72 




iW 


0,12 

3,15 

1,70 

2,40 

8,38 




mm 


EKB 

3.60 

— 

— 

■H'; 

9,15 



1.43 


0,13 

3.46 

— 

1.44 

8,77 

1IBM 

mm 


1,26 


0,24 

3,09 

— 

0,95 

■IIMM 


SODS 

10,36 



0,16 

2,56 

— 

1.05 

1 9,38 

9,53 

0,18 

9,12 

2,23 

1,12 


— 

— 

— 

9,38 

. 11,54 

HSEH 

8,98 

1,23 

■fin 


3,82 

— 

— 

1 8,56 

9,69 


10,13 

1,85 

■3(31 


WMJAU 

— 

— 

9,42 

7,96 

0,13 

10,93 

2,03 

0,40 

0,15 

1,96 

— 

0.36 

7,77 

11,09 

0,14 

11,24 

1,81 

0,58 


— 

— 

— 

8,48 

7,19 

0,14 

10,17 

1,82 

1,89 

0,11 

2.50 

— 

0.17 

8,23 

7,86 

0,14 

11,67 

1,72 

1,04 

0,08 

2,44 

— 

0,23 

8,89 

12,07 

0,15 

9,75 

1.71 

0,63 

0.10 

2.51 

— 

0.33 

8,24 

10,61 

0,19 

9,66 

2,30 

1,01 

0,12 

2,60 

— 

0.18 

13,48 

10,93 

0,21 

8,48 

1,85 

0,45 

0.20 

0.74 

— 

— 

12,48 

9.56 

0,22 

9,11 

2,06 

0,57 

0,22 

0,55 

— 

— 

10,90 

11,01 

0,22 

9,34 

2,13 

0,59 

0.16 

0,98 

— 

0.71 

10,94 

7,67 

0,24 

9,50 

2,43 

0,63 

0,21 

1,23 


— 

12,56 

6,29 

0,24 

13,77 

1,75 

1,10 

0,18 

0,90 


0,01 

i 11,12 

5,35 

0,20 

10,30 

2,32 

1,21 

0,26 

0.74 


0,20 

9,38 

8,05 

0,19 

10,10 

2,54 

0,81 

0,20 

0.85 

— 

— 

| 10,54 

5,91 

0,07 

9,03 

2,79 

0,59 

0,31 

1,31 

— 

— 

11,69 

8,58 

0,28 

11,20 

1,63 

0,53 

0.09 

1.98 

— 

0,04 

11,21 

10,15 

0,33 

9,01 

1,94 

0.30 

' 

0,20 

1,24 


0,35 


no 3onoTyxiiHy, Bacn.ibeBy, 1967; 8 “ no KopoBftKOBy n np ti 1963; 9,19 — no SoJioTyxiiny, lAeapimy, 


ro MaTepnajia, Tenept yace mohciio Bno.ane oGoonoBaimo roBopirxb. mo o6m.eS 
aaKoiioMepiioCTBio HBjiaeTCH /KecTKaa conpanceimocTb cocTaBOB thkchtoblix 
nopoA ii BMem;aioin;iix nx nopoA paccaoeHiioH cepim (3oaoTyxiru, 19G4a; 
3oaoTyxim, BaciiJiheB, 1967; 3ojioTyxim h AP-. 1975). JIoKajiii3*BaHHBie 

cpeAn niiKpiiTOBBix ra66po-AOJiepiiTOB TaKCiiTOBbie nopoABi npiioJinncaiOTCK 
no cocTaBy k niiKpinoBBiM, cpeAn OJiHBimoBbix — k o.aiiBnnoBbiM n cpeAit 
6e3oaiiBiiHOBBix — k 6e30JiiiBini0BBiM ra66po-AOJiepiiTaM ochobhoS paccaoen- 
Hoii cepim. Bee 3to mohciio CKa3aTb n b OTiiomeinni Bepxmix TanciiTOBBix 
ra66po-AOJiepiiTOB, a TaKHce ra66po n TaanaxiiTOB (tpoktojiiitob) — b c.ay- 
aae pa3BiiTiia paBiioMepiio3epiiiiCTon CTpyKTypBi b hoaoShbix ner.\iaToiiAHbix 
nopoAax (cm. Ta6a. 3.6). yKa3ainiaa 3aKoiioMepnocTb oaeiih nemo npoas- 
jiaeTCa na neTpoxiiMiiaeciciix AnarpaMMax A. H. 3aBapiia;Koro, TAe conocxaB- 
jiaiOTCa XHMH3M TaKCiiTOBBix nopoA ii ra66po, c oahou CTopoiiBi. n nopos 
paccaoeimon cepim — c Apyron (3ojiOTyxim, BaciuibeB, 1967; 3oaoTyxint 
ii AP-, 1975). H 3 hiix caeAyeT, hto rpynna TaKCiiTOBBix nopoA a ra66po no 
xiiMii3My MomeT 6biTb CTOJib ace iieoAnopoAi-ia, nan ii rpynna nopoa paccjioen- 
non cepim, npnaeM b o6enx rpynnax mohcho naiiTii napajiaejibHBie anaaorii 
no xiiMH3My. IIoAoSiiBie aiiaaorii c yaeTOM Bcero CKa3aimoro Bbime motvt 
rniTepnpeTiipoBaTbca, no iiameMy Mnennio, Jiumb nan 3HaaiiTe.abnaa yuacjie- 
AonainioCTb coCTaBa npn 3aMem;enim TaKCiiTOBbiMii nopoAaMii ii raoopo nopoa 
ociioBiioii paccjioemion cepim. flBJieime 3to, no-BiiAmntMy, oom;ee A-aa Bcex 
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Puc. o.JO. JUiarjULMMa A. H. SaiiapimKoro ;\,'in t;ikciitobi»ix raGopo-^oaepuroB, ra6®po m 
cpo;aKi}33H‘MiCniii»JX cociauois (’(ViepiKaif^iix ux rpamioiiLix uhtpv3Ubob CuosipCKOii iukit- 

$0 pMhl. 

3 —ctJOjuieiwBemcHiiwe cocTaubi b. jttfxfK’ p c h mi p ob a i i i i li x itm'py;jmr (1 — 14, cm. TaO.u. 3.5): - —HiuKime 
TaKCHTOBbic raQGpo-tfOJiepirrbi lUiTpysHiT (1 — 14 , cm. Tan.rt. 3 . 5 ): 3 —BcpxHiie TaicciiTOBbie rauupo-nojie- 
pirTbi ii 4 — raoopo (T—X, cm. raOJi. 3.6: XI—XIII — oup. iOoA, 21, 58 — t p• ktojtiitobm c pasHOBHA- 
iiocth Tai-cCMTOBfitx raOOpo-floJcepiiTGB riHTpyawn Hopn.-ibCK-i — (cm. 3o.’iOTyxnn, 1964): 5 — nopoflfci .ueft- 
KonpaTOBbix n.noi.-oB h BMeiii.aiom»x lrx nope a (cm. TapacoB, 1976): A — BMemaioiiuiit niipp iitob biit raGOpo- 
AOJiepiiT, •Op. 549/330; E — nepexoanaa k niiKpirrcjBWM :iei»nfJ»epi{MCCKaa naCTb Ojioi -a. yp. 566/270 
rl); B — nepex orhuh aTahCirrosaH aacTb o. iOKa, yp. 270 ( 2 ;: P — ucHTpaJibHaa naCTb ;u-iiKOKpaTOBoro 
0.iTOKa, Yp. 566/270 (3); fl — BMemai#miiii ojiifom-iOBbiii raGGpo-uo.-scpirr, oOp. 1; E— nepexomiaH 
aTaKCimmair OTopoMi-ca .-reftKOKramBoro Gmokh, yp. 544'250 ( 1): /K — ueHxpajibHaa naerb jieiiKOKpaTO- 
nuro oJios;a., yp. 544/230 (2). liiTpnxouoii . :*nuici; co c'l'pcjfnaMu rioKaaaHbi c#i:p!i/fieHi!jbie coCTar.bi. 



mai Miiomx HH$$epeHi^HpoBan- 
hbix iraxpy3im conpeflejibiiBix 
panonoB ceBepa Cn6npcKon 
nJiaT(|)opMBi. 

Ha (Joiie o6m;en ynacjieAo- 
BannocTii cocTaBa npn TaKOM 3a- 
Mcmciiiiii, onpeflejineMon 3Haan- 
Tejibiioii imepTiiocTBio Si0 2 , CaO, 
MgO ii neKOTopBix flpymx okii- 
cjiob, pacaeTBi npiiBiioca— bbiiio- 
ca noKa3BiBaioT TeM ne lienee 
Bnojiiie onpeji,ejieiiiioe ABii/Keime 
pHAa rjiaBHBix nopoAoo6pa3yio- 
miix KOMnoneiiTOB (3ojiOTyxiiii, 
1966; 3ojioTyxim, BaciuibeB, 
1967; 3ojioTyxmi n AP-, 1975; 
TapacoB, 1976; n AP-)- Onnpaacb 
na npiiBeAemiBie neKOTopBiMii 
aBTopaMii npiiMepbi TaKiix pac- 
neTOB, OTiiociiTejibiiyio hoabii/K- 
HOCTb Kor.raoiieiiTOB b npopecce 
BOSHHItHOBeillin TaKCIITOBBIX no- 
poA ii ra66po mohiiio Bbipasiixb 
opiieiiTiipoBO’iiio cjicAyioipHM pa- 
AOM (b JianpaBJieiii-iii noHHHte- 


K<P.(tec.%) 


72- 

68 - 

64- 

60- 

56- 

52- 

48- 

44- 

I 

40 



\ 

, v ■- t- - 

35 A ® 40 45 50 


Puc. 3.11. /liiarpaiuJia SiO, — K03$$MiiueHT 
v (FeO"-|-Fe n O-j) • J 00 

(JpaKAHoii 11 p OEamifi. Fe o.p Fe2 0. i + MgO 

(b bgc.%) ajih .HccjicayeMux iiopofl. Vc-n. ouo3ii. 
cm. na pjie. 3.10. OpeaKaMK coeflnHaioTCH 

COllpaJKOHHBie COCTaBW. 


iiiih): H 2 0, S, K 2 0, Na 2 0, Ti0 2 , 

Cr 2 0 3 , Po0 5 , NiO, Fe, A1 2 0 3 , CaO, MgO, SiO,. HHxepecuo noflaepKnyTb npn 

3tom ABe iieCKOJibKO OTjiiiniiBie TenAeiipini npn B03HiiKH0BeiiHH xaKCino- 
bmx nopoA b TpannoBBix Aii$$epeiin;iipoBaHiiBix nnTpy3iiHX no oTiiome- 
H 1110 k cpeAneMy cocTaBy m-iTpysHH. Kan biiaho na puc. 3.11 n 3.12, b oa- 
iioh rpynne HiiTpy3iiBOB axo conpoBO/KAaexca hbiibim noBBiineiiiieiu iiarne- 
3najibiiocTii iioBooSpasoBamiBix nopoA npn conyxcxBYiomeM B03pacTainin 
nojieBomnaTOBOH H3BecTii 11 CHiuKeiimi coAepiKaima Si0 2 (HopiiJibCK-II, 
MariTypoBCKan, Bxopon nopor, Bejmiiriia, ByAbypxancKaa AaiiKa). B Apy- 
roii rpynne b TaKCHTOBBix nopoAax noBBimaeTCH JKejiesHCxocxb npn oGbjhhom 
cnaAe coAepnianna SiO, 11 ne 3 aK 0 ii 0 Mepii 0 M cooTiioineiiiin ale (iinxpysnn Tan- 
nax, HopnjibCK-I, 3y6, Mepiian, MMaiirAiiHCKaa, pya. PyAnoro). B nepBon 
rpynne na (J)one o 6 m,en JiCHKOKpaxiisaiuni iiMeex mgcto iieKOTopbiii npiiBiioc 
MariniH, conpoBoiKAaeMLin noHBjiemieM iioBoo6pa30Baimn •JiiiBima, bo bto- 
poii — (JiiKCiipyeTcn bhiioc Marinin npn 3aMexnon AeoJiMBiinn3au,nii. 06na- 
pymeiiiie pacnjiaBiiBix BKJiioaeiniu b Mimepajiax xancirroBBix nopoA n raoGpo 
b iiopiiJibCKiix HiiTpy3iiax, a no3Aiiee 11 onpeAeaemie no hum Tennepaxyp 
(3ojioTyxiiH, 1964a; ByjiraKOBa 11 ap-, 1967; SojioTyxiinii AP-, 1975), noKa.'ia- 
jio, hto 3tii nopoABi hbjihioxch, necoMiiemio, MarxiaxiiaecKHMii, no TeMnepa- 
Typa 3aTBepAeBaiina y mix npiiMepno 11 a 100° mince, new y iiau 6 o.iiee iiiisko- 
TeMnepaTypiibix 6e30JiHBini0BHX ra 66 po-AOJiepiiTOB paccjioeinion cepnn. 
noaTony yKa3aiinoe Bbime ABiimernie BenjecTBa b npopecce npeoSpasoBaima 
nopoA paccjioeinion cepnn b TaKCiiTOBbie nopoAH 11 ra 66 po, oaeBiiAno, nponc- 
xoahx b 3iiaanxeabiion Mepe na nx MarMaTiiaecKoii CTaAini, a ne otiiochxch 
B cepejio 3a cneT pannero (AOMarMaTimecKoro) 11 no3Aiiero (nocTMarMaxnae- 
CKoro) MeTacoMaTiiaecKoro 3aMem,eniia, Kan 3 to mojki-io 6 bijio Ay^aTb (3 ojio- 
Tyxnn, 1966). 

flo iiacToamero BpeMeim Bonpocn rene3iica TaKCHTOBBix nopoA 11 ra6opo 
BecbMa cnopiiBi 11 paccMaTpiiBajincb b pejioM paAe pa6oT. 3xo rnnoTe3Bi 0 
npiiKoiiTaKTOBon KOHTaMinian;iiii 11 nocjieAyiom;en nepaBiioBeciion KpiiCTaji- 
jni3an;Hn MarMBi (FoAneBCKiin, 1959), 0 npiiKoiiTaKTOBon TepMOAin|)(|)y3Hii b 
MarMe (BiuiencKiiii n AP-, 1964), 06 OTAejibiion $a3e TaKCiiTOBoii MarMBi (Po- 
roBep, 1959), 0 BTopnaiioM npiiKoiiTaKTOBOM nepenjiaBjieiiiin npn conyxcx- 
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Byiom,en MeTacoMaTimecKon 
nepepa6oTKe (3ojiOTyxiiH, 
1964a). B nocjieAHiie rosti 
k oBBUCHeniiio reHe3iica 

HOpiIJIbCKIIX TaKCIITOBBIX 

nopoA ii ra66po C. Kop- 
jkhhckiim (1973) 6 bijiii npn- 
BJieneriBi nnc ii MeTaMarMa- 
Tii'iecKoii fle6a3n$HKapnn. 
CymecTBo ii x 3aKJiio i iaeTCH 
B TOM, x ITO He TOJIBKO paCT- 
BOpLI HOCTMarMaTIIHeCKOH 
CTaniHI, HO II CKB03BMar- 

MaTiinecKiie paCTBopBT npe- 
TepneBaiOT KiicjiOTHo-m;e- 
JIOHIiyiO BBOJIIOPIIIO, b npo- 
pecce KOTopoa 113 OKpy- 
Hiaioipero MarManinecKoro BeipecTBa hmii bbiiiochtch ocuoBiiBie KOMnoireHTBT ii 
Ha6jnonaeTCH ero HBCTBeiraan JienKOKpaTii3an;iiH, TeM 6ojiBinaH, x icm nojiBme 
npoxopHT paCTBopBi. IlonyTHo nponcxofliiT ocaiKAeime pypiiBix KOMnoHen- 
tob KaK nan6ojiee cjiaSrix ocHOBamm. TaiaiM oSpaao.u, cyjiBt|mArroe Mefli-io- 
HimejieBoe opypeHeiiiie, no ero MHemiio, mojkct B03iniKiiyTB ii na MarMaTii- 
necKon CTaAim b npopecce ne6a3H(|)HKaii;iiii Mar.MBi. npimeM Kan.nn Tainix cvjtt,- 
$iiAob b MarMe othioab ne hbjihiotch pe3yjiBTaTOM ee jiiiKBapim. Ilojmep/KH- 
Ban npeii MeTaMarMaTiinecKoii A,e6a3ii(|)iiKan;iiii Maraud b ‘lacTii BosMO/Kiioro 
3(|)(|)eKTa JieHK0KpaTii3an;iiii MarMBi npn KiicjiOTHO-ipejio'inoii 3bojiiojj,hh 
CKB03BMarMaTii x iecKiix paCTBopoB, nyiKHO b to >i<e Bpe.ua: non i iepKiiyTB, hto 
reoaoriiHecKaa ciiTyapna naxo/KAeniiH TanciiTOBBix nopon ii ra66po yKa3j»i- 
BaeT Ha 6ojiee no3Anee iix B03HiiKH0Beniie no cpaBiteiimo c KpncTn,TMii3an,HeH 
«nepBiiHHoli» MarMBi caMoii iiiiTpyaim. Thkiim oopasou, ire hbjihhcb cooct- 
Bermo MeTacoMaTimecKiiMii, Kan roBopimocB BBime, oith Mtryt 6i,ltb mi lib 



Puc. 3.12. ^iiarpaMMa ale — /'. (/' + m') hjiji hc- 
cJiesyeMtix nopon. Vcn. 060311. cm. na pnc. 3 . 10 . 
CTpejiKaMH coefliiHHWTCH conpii/Kennwe cocraBw. 


T a 6 a n u a 3.0 


CocTauM Bepxuiix TaiiciiTOBbix raoopo-TjojiepiiTOB (Ft) ii raoopo (F) itHTpysiiii il opu.TbCKoro 

paiioiia, boc. % 


OKHCjIBI 

Tajiaax 


Hopunbcn- 

I 



Ho- 

pHOIhCK- 

II 

WMan- 

rfla 

Man- 

Typ 

1(F) 

II(rr) 

HIITt) 

IVITt) 

V(T) 

V1(D 

, VII 
(epejx- 

IK’C H3 

5 an.) 

VIII 
( I t) 

ix(r> 

x(rj 

Si0 2 

44,00 

40,90 

47,04 

44,32 

47,43 

45,88 

40,8.3 

45.15 

40.30 

40,09 

Ti0 2 

0,72 

0,78 

0.98 

0,72 

0,80 

0.65 

0.78 

0,53 

0,7.3 

0,06 

ABO., 

18.81 

20,08 

14,93 

10,18 

18.33 

17.59 

17,54 

20,6(1 1 

19,92 

17.50 

Fe 2 0 3 

3,00 

3,50 

2,49 

5,40 

— 

2,14 

2.70 

2,01 

2.10 

2,60 

Cr 2 0 3 

0,02 

— 

0,01 

— 

— 

— 

- 

0,02 

0.02 

0,01 

FeO 

6,85 

5,83 

7,89 

9,35 

8.97 

8,30 

8,08 

0,0(1 

0. !. 1 

6.IO 

MgO 

6,60 

5,00 

8,31 

8,0.3 

6,38 

9,12 

7,50 

6.81 

6.30 

7.26 

MnO 

0.18 

0,15 

0,16 

— 

— 

— 

— 

0,15 

0,11 

0.17 

CaO 

11,13 

11,40 

10,33 

9,70 

9,86 

11,30 

10,50 

10,86 

1:1.27 

10,48 

Na 2 0 

1.98 

2,70 

2,06 

1.8.3 

2,88 

1,9 

2,28 

2,17 

1.77 

2.32 

KoO 

1,30 

0,50 

0,38 

0,37 

0,80 

0.4 

0,50 

1.03 

1,38 

2,07 

PA 

0,19 

0,19 

0,18 

— 

— 

— 

— 

0,16 

0,09 

0.14 

n. n. h. 

3.76 

2,10 

2,91 

2,78 

3,78 

1.87 

2.0!) 

3.90 

3,25 

4.04 

Q 

°05u( 

0,59 

0.07 

0,0.3 

2,15 

0,28 

0,42 

0.71 

— 

0,20 

0,17 


lip n Me y a Kite. I —Jieiiitoraflopo (cpejuiec 11 a S au.) no C-a ne-rmi TaJinaxcnon viHTpyjnn 
no Hominy, RiiTj'euy, 1971; II—n» Tapaeouy, 1976, oop. V — 3:1-6; II1 —VI — nn 3o.:tOTyxnny, IJtwa 
(ceOTBGTCTBOHHO oop. 52, 56, 163/60, 49): VIII — no oO.iioryxnny, Bacii.ibiip.y. 1967 (epepnee ir.j -i an.), 
IX—X — no 3eii0Tyximy, mcppituy, 1977 (epemee cootoctctbchiiti na 1 u 9 an ). 
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npoayKTOM Bxopiinnoro nepenjiaBJiemiH (jiynme CKa3aTb — MarMaxnnecKoro 
3aMem;eiiiiH) nepBiinno-MarMaxiinecKiix nopoA- OxcioAa mohuio noJiaraxb, hto 
cooCTBeimo TaKCiiTOBtie ra66po-AOJiepiiTBi n ra66po B03iniKaioT KaK ociiob- 
HBie nerMaToiiABi npn pacKpiiCTaJiJiii3an;iiii Soraxoro JieTymiMii Bxopiiniioro 
pacnjiaBa*. Ilpopeccbi «TaKCHTii3aJAHH> n «ra66poii3an;iin>/ 3Aecb, no-BiiAiiMo- 
mv, npeACxaBJiHiox co6oii MexaMarMaxunecKyio Ae6a3in|)iiKan;iiio, ho ne nep- 
BIIHIIOH, a BTOpiIHIIOH MarMBI II COHpOBO/KAaiOTCH 3aMeTIIBIM ABIUKeillieM Be- 
ipecTBa. KoHneiiTpiipoBaHiiBiH hotok CKB03bMarMaxiinecKiix pacTBopoB, npo- 
xoahiaiih no ropii30HTa.\t BTopiimion MarMbi, cnocoScxByex nepBonanajibiio 
ee 3aMeTiioii MexaMarMaTimecKon Ae6a3in|)iiKan;iiii, a 3aTeM iinTenciiBHOMy 
iioCT.MarMaTimccKOMy ii3Meneiiino nopoA, B03HiiKaiom,iix 113 3Toro pacnnaBa, 
a TaK>Ke coiipeAeJiBiiBix c hum. 

Kan H3BeCTHO (PoroBep, 1959; Cmiipiiob, 1966), nan6oJiee oSorameiiiiH- 
Mii cyjib(|mAaiMii (niippoTini, xajibKoniipiiT, Ky6amiT, neiixuaiiAiix) hbjihiotch 
t a k c iit 0 bbi c ropii30HTBi An$$epenmipoBaHHBix iiHTpy3HH. Ohii iiMeioT 6ora- 
Toe BKpan.niMLiioe, n p o ikiui k o b 0 - b 1 ; p a n ji e 11110 e 11 mnnpoBoe opyAenenne, npii- 
neM m. T iiiphi HjiorAa Aocxnraiox iiecKOJibKiix MeTpoB b AnaMexpe 11 conpoBoiK- 
AaioxcH no nepmjiepnii 3onaMii rycxoii BKpanjiennocxii (3 oiixob, 1959). H 11 - 
xenciiBiio o6orain,eiiBi cyjibtJniAaMii xanme nopoAti, conpeAeJibiibie c iiiihuiiim 
X aKCIIXOBBlM ropiI30IIXOM. 3x0 ropiISOIIXBI KaK nilKpiIXOBBIX, XaK II KOIIXaKTO- 
bhx nopoA- Hii3bi miKpiixoBoro ropii3onxa nacxo coAepiKax 6oraxoe BKpan- 
jieiiHoe opyAenenne, b xo BpeMH KaK BepxnnH nacxb ropii3onxa MomeT 6 bixb 
ii 5e3pyAHon (ManxypoBCKan inixpy3iiH). OcoSennocxii jioKaJiii3an;nii cyjibijni- 
Aob, npe>KAe Bcero n p o aa-i n k o b o - is k p a n ji e n u b i x, yKa3BiBaiox na HBiiBie npii3- 
jiaKii 3aMemei(HH ciuniKaxoB cyjib(|)iiAaMii. HanSoJiee nexKO ohii iiaGjuoAaioT- 
cfl b 3epnax KTHiiromipoKcena. EtoAoSnoe 3aMem;eHiie nacxo conpoBO/KAaexca 
iioBoo6pa30BaitiiBiMii peaKUHOHiibiMii MiinepanaMii: 6ypoii ii 3ejienon poroBoii 
ooMaiiKOH. HpK0-3eJieiihiM MexacoMaximecKHM HJiiinonnpoKceiioM, rpanaxoM 
r|ioccyjiHp-anApaAiixoBoro pHAa, cpeAmiM ii khcjibim njiamoKJia30M, imorAa 
naanioAaeTca 3tvienaH inmmejib ii Apyrne noBoo6pa30BaniiH. Bee bxii npii3- 
naKii CBHAexe.TibcxByiox o BpeMerai B03HiiKH0BeiniH cyjib<f)HAOB nocjie pacupn- 
cra.i.xiiaannii BTopitnuoro pacnjiaBa ii o6pa30BaniiH nepBiiniio-MarMaxiine- 
CKiix c ii 7i iik ax j tBix MinicpajioB. 3xo 03imnaex, nxo cyjibijiiABi B03iiHKaiox b 
paHiiiiH nocx.MarsiaTHnecKiiit axan, 3aBepinaioimin Ae6a3ii(|)HKan;nio Bxopnn- 
ir oil Mar.Mbt, ii k co6cxBeMiio m a r m a x ii ne c k o m y axany oxHomennn ne iimbiox. 

fl3 npoBeAemiBix HCCJieAOBaniin BBixeKaex, hto JieuKOKpaxoBbie ropii3on- 
ti.i pyAonociihix iiHxpy3ini, KaKOBBi.Mii hbjihioxch xaKCiixoBBie ra66po-AOJie- 
pnxbi ii ra66po, o6H3aiiM cboiim BosiiiiKiioBeniieM npopeccaM KaK MarMaxn- 
aeCKOH, xau ii AaJibiieHiiten nocxMarMaxiinecKofi JienK0Kpaxii3an;nn. K nep- 
boh oxhochxch CABiir 3 is x e k x ii n e c k o ii xoHKii b cxopony njiarnoKJia3a b ciicxewe 
Ahoiiciia —aiiopxiix — BOAa npn noBBiineimoM AaBJieniiii boabi (Yoder, 1955) 
h MexaMarMaxiiiecKan Ae6a3ii(|)nKaii;nfl 3a cnex BBinoca paAa KOMnonenxoB 
.\iarwbi CKB03bMarMaxiiMecKiii\in pacxBopaivrn sBOJiiopiioHiipyioipen ipenon- 
hocxh. K nocx m ar m axniec ko ii jienK0Kpaxii3an;iiii, KaK BBicoKoxeMnepaxypHon, 
thk ii Hii3KOTeMnepaxypiion, npiiBOAHT b KonennoM cnexe xome Kiicjioxno-ipe- 
jiomiaH obojiiouhh pacxBopoB, ho yiKe nocxMamaxiiHecKiix (3oJioxyxnn ii 

Ap-, 1975). 

JleHKOKpaTOBOCTb ca.Miix xaKCHTOBBix ra66po-AOJiepnxoB ii ra66po ii 
opeoJia conyxcTByioin,nx iim nojieBoinnaxii3iipoBaiiHBix nopoA — ciijibiibiu 
noiiCKOBBin npii3iiaK pyAoiiociibix Ant()$epeHn;iipoBaHHBix nnTpy3iin (cm. Aa- 
;iee), a ca.u cjbaKX npncyxcxBiiH b cocxaBe iiHxpy3iiii nopiiJibCKoro xnna — 
iiohckobbih KpiiTepnu ee pyAoiiociiocxii. J3 ,jih iui/KHHX Aii(|)$epeHn;iiaxoB xa- 
kiix iiiixpy3HH oiia HBjinexcH xopomiiM noiiCKOBBiM npii3iiaK0M Ha cyjib<|)3iA- 
Hoe MeAiio-niiKejieBoe (a b pHAe cjiynaeB n xpoMiixoBoe) opyAenemie, A-aa 
Bepxniix An(|)(|)epeHn;iiaTOB — na c y.iibifiiiAiioe MeAbCOAep/Kaipee ii xnxano- 


• ] l p:u dMcrpoii iiOTcpt* .UBTy'iiix m);smn;;u*T ne iri'rMaTOiifli.1, a nopoflH Tiraa nceBao- 
Tiixii.niTOB (Piioob, 3oaoTyxun. J 970). 
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MameTiiTOBoe opyAeiiemie. IIomemo nopiiABCKiix miTpy3iiii ananoraniiBie 
iieiiKOKpaTOBBie o6pa30BaniiH H3BecTiiBi TaKme b cbh3ii c ynoMnnyTBiM opy- 
aeiieinieM b TaKiix 6oJiBmnx paccjioemiBix nnyTonax, Kan BymBejiBA, Hncii3- 
Ba, CaA6epn, n pane Apyrnx. 

IIomemo caMoro $aKTa npncyTCTBiin TaKCiiTOBBix ra66po-AOJiepnTOB b 
iniTpy3iiHX, KaK ciiJiBiioro KaaecTBeimoro noiiCKOBoro KpiiTepua nx pyao- 
hochocth, Gojibhioh iniTepec npeacTaBJiaeT BBiHCiienne onTimaJibiibix kojih- 
BecTBeiniBix xapaKTepiiCTiiK conpH/KemiBix cpeAmix cocTaBOB neraaToiiAHBix 
nopoA ii BMemaiomnx iix niiTpy3im b 3aBnciiMOCTii ot CTeneim iix pyAO- 
hochoctii. ^jih npuMBix KoppejiHpiioiiHBix ii Apyrnx CTaTiiCTimecKnx nccne- 
AOBainm neflocTaToano ncxoAiioro MaTepnana, no3TOMy orpaiinaiiMCH n»- 
CTpoemieM pHAa rpa$iiKOB, OTpamaiomiix ociioBiibie Tenfleimmi ii3MeneHiiH 
conpH/KemiBix xiimiibcckiix cocTaBOB na $oiie ii3MeHHiom,encH CTenenii 
pyAOIIOCHOCTII HHTpy3IIH. ^JIH nOflo6lIBIX OpeilOK BOCnOJIb3yeMCH XIIMIIKO- 
anajiiiTiiaecKiiMii painiBiMii, npiiBepeiiiibiMii BBime b Ta6n. 3.5, 3.6, a 
xaKMie npyriiMii painiBiMii, iiMeiomiiMHcn b .niTepaType. 

Kan mohiho BiipeTb ii 3 piiarpaMM (puc. 3.13), CBH3BiBaiom,nx copep/Kaime 
3i0 2 , c opiion CTopoiiBi, ii MgO, A1 2 0 3 n (Na, K)„0 — c ppyron, naMenaioTCK 
Bno.rae onpepenemiBie 3aBiiciiMOCTii cocTaBa n CTeneim pyponociiocTii iiht- 
py3im, ii pnarpaMMBi mojkeo pa36iiTb Ha hojih, OTBenaioipiie pacnojiO/Keiimo 
ToaeK pypoiiociiBix, cjiaSopypoiiociiBix iiiiTpy3iin n pyponpoHBJieinra. Mom- 
ho biiactb, hto b rpynne pypoiiociiBix HiiTpy3HH pjih iiii/kiiiix TaKCiiTOBBix 
Ia»6po-Ao.aepiiTOB xapaKTepiibi noim/Keiiiibie no cpaBiieiniio co cpepunMii 
|ocTa.BaMii iniTpy3im copep/Kaima Si0. 2 , MgO (a Tami-ce Cr 2 0 3 ),aacTo (K.Na),0 
ii noBBimemioe — A1 2 0 3 . B rpynne cjiaSopyponociiBix iniTpy3im ii iiiiTpy3iin- 
pyponpoHBJiennii paa hiiikiiiix TaKCiiTOBBix ra66po-poaepiiTOB no cpaBHeiinrc> 
co cpegHHMii cocTaBaMn conpa/KemiBix c hhmh HHTpy3iin naSaiopaeTCa cmi- 
>KeHHe copepiKamia mpjionen ii cnii/Keniie n B03pacTaniie MgO, A1 2 0' 3 ii Si0 2 , 
a TaKxie Cr 2 0 3 . CaepyeT nopaepKiiyTb, hto Bepxnne TaKCiiTOBBie ra66po-ao- 
aepiiTBi ii raoGpo nnorpa paaie 3aBesoMo pyponociiBix iiiiTpy3iin (HopnabCK- 
I, cm. raoa. 3.6) pacnpepeaaiOTca Texi ne nenee na pnarpaMMax (cM.pnc. 3.13) 
no cxeneHii pyponocnoCTii bo Bcex Tpex noaax, hto cocTaBaaeT cnepmJniKV 
otkx nopoA, ocoGenno xopomo 3aMeTiiyio na fliiarpaMMe Si0 2 —A1 2 0 3 . 3p;ecb 
Haoaro^aeTca mnpoKoe noae nx pa3BiiTiia, AOCTaTonno neTKO o6oco6aenii«e 
ot noaocbi ToaeK immimx TaKCiiTOBBix nopoA h ToaeK cpeAimx cocTaBOB 
iraipysHK Gaaroflapa bbicokiim coflepaiaHiiaM A1,0 3 , a na AnarpaMMax MgO— 
SiQ, 11 Cr 2 0 3 —Si#, Gaaroaapa MaiiBiM coAep/KaniiaM MgO 11 Cr 2 0 3 . 06m,eu 
TenaeiTTineif paccwaTpiiBaeMBix Anarpa mm (cm. pnc. 3.13) aBaaeTca B03pacTa- 
niit? pyaonocHocTii niiTpy3im c B03pacTanneM b hiix MgO 11 noHiiJi;einieM co- 
aepnianni rpeaoaen 11 SiO,. Ochobhbim pa3Aeaaiom,HM onncaoM no CTenenii 
pyAOHOCHOCTc, KaK mojkiio BiipeTB 113 npiiBOAiiMbix piiarpaMM (cm. pnc. 3.13), 
mcckct cayaaiTB SiO., AonoaniiTeabiiBiMn MgO, a TaK*e Ti0 2 (pnc. 3.14). 

Ha Aiiarpa.MMe, CBa3BiBaiom,en >Keae3iiCT0CTb nnTpy3iin 11 conpaniemiBix 
c ehmii ner.MaToiiAHbix nopofl, c OAiion CTopoiiBi, 11 coAepiKamin b hiix Ti0 2 — 
c Apyroii, KBCTBeimo BBiAeaaiOTca ABa noaa. Oaho ns mix cooTBeTCTByeT py- 
AonpoaBaennaM, BTopoe—pyAonociiBiM 11 caaSopyAonociiBiM iiiiTpy3iiaM. 
B upc-Ae.'iax BToporo no.in ?.io;:;no biiactb , hto Bee pyAonociibie iiHTpy3iin 
OT.TOnaiOTca noBBimemiBiMii 3iianeim,qMii >Keae3iiCT0CTii TaKCiiTOBBix nopoa 
no cpaEHeHioo c conpHrKeniiBiMii c hiimii nnTpy3iiHMii (neKOTopBie iicKJiione- 
hhh othochtch k hx BepxiiiiM TaKCiiTOBBii.i nopoAai.i 11 ra66po). Eipe 6o;iee 
’36TKHM pa3Ae.AHioiii,nM acJxpeKTOM no CTenenii pyAOHocnocTii oGjiaAaeT Ana- 
r pa mm a. CBS3BiBaioman coAep/Kannn SiO, 11 Ti0 2 , na KOTopoii BBiAejimoTCH 
rpn no.Tn (cm, pnc. 3.14). none pyAonociiBix niiTpy3im 11 conpniKeHHUx c 
hhmh TaKCiiTOBBix nopoA xapaKTepii3yeTcn iiiiTepBajiaMii coAep/Kaniiii 43 — 
45% SiO, 11 0,5 — 1,2% TiO,. Hone cjiaSopyAonociiBix iiHTpy3iin imeeT tot 
me mrrepBa.'i TiO, n coAep/Kaime Si0 2 — 45 — 48%. TaKiiM me nmepBajicM 
SiO 1 , 11 coAepmaiineM Ti0 2 6onee 1,2% xapaKTepimyeTcn none iiHTpy3iin-py- 
aonpoHBAeinm. IlnTepecno eipe pa3 noAnepKiiyTB, no b pyAonociiBix miTpy- 




Puc. 3.13. JJiiarpav.Aia auuiicuMOCTii Si 0 2 11 (Na -fr K) 2 0 , 

Al.Oj, MgO fljiH noriiaTouauwx tukchtobwx iioinq « conp**eHMHX c 
Huiiir HHTpyanii (cm. TaOji. 3 . 3 ). 

1 — cpejtHiie cocTaiiw iiHTpysnii; 2 — Hira-ame TaKcirroBbie raoOpo-aoiiepuTbi; 

2 —uepxHiie TaKcuTOBbie raSGpo-nojiepirrbi; 4 —raOopo: S —fiaapasnenne * 03 - 

pacTaunji pyaoHOCHoCTii. 


311 HX niiHuiiie TaKciiTOBBie raSopo-AOJiepiiTBi coAep>KaT saxieTHo aienibnie Si0 2 , 
neM cpefliine cocTaBBi conpH>KeiniBix c iihmh niiTpysim, b to BpeMH KaK Bepx- 
Hiie TaKciiTOBBie ra66po-AOJiepiiTBi u ra66po iimsiot saMeTiio Sojitinue coAep- 
HiaiiHH Si0 2 npn 6 jih3khx coAep;-KaimHX TiO.,. Ecjih paccMaTpuBaTb bcio 
A uarpaMMy b pejioM (pnc. 3.14), to renepajiLiioii TeiiAeiiAHefi HBJiaeTCH bo 3- 
pacTaime pyAonociiocTii miTpy3im c yMenbineimeM b hhx coAep;KaiiiiH Ti0 2 . 

HiiTepeciio conocTaBiiTB AnarpaMMbi, paccMOTpeiiiiBie BBinie, c AiiarpaM- 
moh neTporeiieTnaecKHx cepnii (pnc. 3.15), na KOTopoir hphboahtch KOHTypu 
pacnpocTpaneimn pyAonociiBix n cnaSopyAonociiBix ixHTpy.3nn no A. M.Bn- 
jiencKOMy. Mojkho bmactb, hto pacnpeAe.Tenne Hnipysnii sAect 6 jih3ko k 
pacnpeAeAeimio miTpysnn b Tpex cooTBeTCTByiomnx hojihx panee paccMOT- 
peiiiiBix AnarpaMM. Ot pyAonocnBix niiTpy3im k m a; i 0 p vaoji 0 ciibim h nanee 
k pyaonpoHBJieHHHM CRiiraaeTCH cTenenb ochobhocth (ot 1.30 ao 1,12) npn 
o6nj,eM B03pacTai«m KpeMiieKiicjioTHOCTjt if OAHOBpeMemioM CiiememiH ot 
mpnoniiOH neTporeHeinnecROH cepnii k H3BecTK0B0-mejio T nioii. B to me BpeMH 
BHTepecHo oSpaTUTB BiiiiMaHiie na oSbiahvio oSpaTHVio leiiASHinno — nepe- 
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Puc. 3.14. ,P,jiarpa.\ma .laBiiciutocTM coaepataHiiH (isee.%) Xi0 2 it 
[(FeO+Fe,O s ) • :! 00 

11 Si0 3 , ;i;e.Tie. 3 iicTOCTn p - Q - ^jp - g^Q'_p MgQ flaw iu'r.\iaTOji;i,ui>ix 

uopofl it conpH;KCHin.ix c Hiiun iraTpyauii (csi. Tao.tr. 3.5). Vc.i. 
ouoau. cm. ira puc. 3.13. 


xofla ot Menee iugjiomhhx cep nil k uj,ejio i n[i>iM c noTiir>KonwoM k p g mti c k h c ,a o t- 
HOCTH, eCJIII paCCMaTpiIBPTT) cpofllllie COCTaBH HHTpyBHHH COnpH/KeilHBTe C HH- 
mii 1’aKC.HTOBBte nopoflbj, KQTopbie npii 3tom oCwhho rionaflaiOT b no.ne Go.xee 
pyflOHOCHwx oC r f>eKTOB. Bepxuiie xaKCiiTOBBte nopo/pa n raGGpo pyflonociiMX 
HiixpySHH pacnpeAe.TiHioxcn bo ucex xpex no.nux, xapaKTepn3yeMHX pa3. , ui t i- 
IIOll pyflOIIOCHOCTBIO IIUXpy3ITII. 

OnemiBan oxuociixejiBiiyio pyflonocnocxB flm{H{>epe:iiii,JiaxoB pyflouocui.ix 
HHxpysHH, UMeex cmbtc.x oGpaxuxucn nepBonauajiBHo k paccMoxpei-iino pac- 
npeflGJieintH Mexa.n.xoB b itx ochobiioh paccJiocnnoH cepnrt (mnspiixoBBiir— 
o js ii biih o b urn—6e30JiiiB.vtH0BBiH raoGpo-flo.TiepiixBt). ^jixr nxoro iia xpeyrojiuuyio 
;uiarpaMMy b GapnneiixpiiuecKOH cncxeMe Koopjuniax (cm. puc. 3.16) uauece- 
hm (b ax. %) c.ooxBeTcxByjom,j[e cpefluiie KOjrHxecxBa ojigmciixob (A.pximoBa, 
1975; J(oahji, BaxyeB, 1971), coflepyuamiixcH b nopoflax. paccjioemroH cepmi. 

MeHH$$epennnpoBaHJiwx iinxpy3iiii Bee a.TieMeiixw mb /iioGoh uacxii uht- 
pysiiH flOJiTKHM aamiMaxB Mccxono.uoiKeinie b ueiixpe fluarpa mmbt, b xo BpeMH 
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Puc. 0 . 15 . PaciipoAejroHJte cpcAHux coctuuob miTpyawii. n ux pyaohochmx lierMaTOHAOB 
(TaKCflTOUhTX raoopo-AOJi:ep m t cm ii raoopo) na AiiarpaMMo neTporeiieTiiaecKirx cepnii 

A. M. B HJieiiCKoro . 

1 —cpemme cocTaiibi HHTpyriHii (1—15, c-m. TaOji. 3.5): 2 — cpenmie cocraBw hm/khmx TaKCHTOBbix 
raOOpo-HOJiepKTOB (1 — 15, cm. Ta0.n. 3.5); 3 — cocTaBbi bcpxhhx Tai\CHTOBbix ra66po-flo.nepHTOB m 4 — 
raOQpo (I—X, cm. tuOji. 3.6); 5 — KOHTypbi pacnpocTpaneanH pyuoHocabix m cJiaOopyaoHOCHbix liHTpy- 
3itii no A. M. BiiJieiiCKOMy. I—VII — rieTporeneTHHecKiie cepwH nopos (I — CBcpxuBBCCTKOBMCTaH, 
.1.1 — MBBeCTKOBHCTafl, III — HBBGCTKOBO”)HG JIO L IHaH, IV — Cy6H3BeCTKOBO-HaTpHeBafl; V — C.naSOIl-HejlOH- 

VI — me.noMiran, VII — c a e p x meJT o mi a a). 1,00 —1,50 — jihhmh panHHX OTHomcniiir UJ,-k/Kp 

(cxencHb ochobhoctii). 

KaK b ai i ({hJj e p e hD, iip° b ct h ni.iix TiHTpy3iiHx onpeAeueHiibie ajiejienTM «pa36e- 
raroTca» ot pe.Hxpa b cxopony cooxBexcxByiomiix AiitfKfiepeHpiiaxoB ii xeMCinib- 
jiee. Men SojiBiue «cpoacxbo» iuieMeiixa k iosiy ii.hii iniony AiKjxfiepeHpiiaxy. 
PaccMoxpejme noflo 6 HOH auarpaMMw (puc. 3.16) noKa3MBaex npeflnouxiixejib- 
uocxb HaKonjieniiH b 6e3o.xiiBi-.uioBMX ii o u ii n 11 h c o A e p m a ip ii x ra 66 po-Ao.nepn- 
xax itaxpiiH, Kiiatm, KpeMiiiiH, BanaAiia, lyipKOHiia. Tiixan, ajnoMiinwii,Ka.nb- 
J|HH, (j)OC$Op B paBHOH MOpe H3KanAIIBa 10 XCH KaK B 6e30JIIIBHH0BLTX, X3K II 
B oahbhhobhx ra 66 po-Ao.uepuxax. 

HaiiGojiee npKo na AnarpaMMO bhkbjihioxch 3 .<i 6 M 6 htu, cBOHCXBeiiHbie 
rriiKpiiTOBbiM ra 66 po-AO.nepjixaM. Dxo Anyx- ii xpexBajieuxnoe >nejie30, ivtap- 
ranep, Marumi, KoSajitx, xpoM, cepa, mgab, hiikcjib. IIpiiueM noc-JieaiiHe 
Mexbrpe a.ut’Meuxa imeiox iiaiiGouee xecHyio cbh3b c niiKpnxoBKoiii ra 66 po- 
aojicpi-muiB. HftTepecRO rroAuepKityxb napaay c nepxami oSiphocth xaKjKe 
oxuinme paccjioeifHBix cepnii pupa imxpy3iiH c TaKCMxoBMsm ra 66 po-aojiepH- 
TasiH u oea mix (H n >k i ! e ft # k i; 11 c k a a iiHTpy3iia). 06pan;aex na ce 6 a Biiiina- 
mie cxoAnoe noBeflenne sjieMeuTOB, npiicymiix miKpiixoBbiM ra 66 po-AOJiepn- 
xasi, a KM 6 HH 0: aaKiiCHoro meuesa, Mapraiipa, Mariina, xpoxia, Ko 6 aJibxa, 
iiHKGJis. r.naBiioo oTAiiuiie 3aKJiiouaexcH b xom, uto cepa b cepnax 6 es xai-icii- 
tobbix no])OA (UmKiie^OKniiCKaa Hiixpyaiia) xaroxeex ue k niiKpiixoBbiM, a k 
O esoJiiiBiiiioBLiM raoopt-AouepiixaM. a »ieai> h piipKonidi b paBiioii cxeneHn 
sAecb npiicyni.ii bcgm AHcJxJiepeHiuiaTaM pacc.xoeiiiToii cepnii. 

I'lirxepecHO cpaBHHXb axy Kapximy (cm. puc. 3.16) pacnpeneuenna ase- 
MeiiTOB b uopoaax paccjioeiiiibix cepnii c ux pacnpeAeueinieM b HaojrioAaeMofi 
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Puc. 3.16. Unarpamia pacnpenejieniui aneiueHTOB b Tpnafle auqti^epenpiiaTOB ochobhoh 
; ijpaccnoeHHoii cepim pa^a nn$(})epeHmipoBaHHHX HHTpy3iiii HopiiJibCKoro paiicHa. 

1 — BepxHeTajiHaxcKaH; 2 — HopnnbCK-I; S — ropBi 3y0; 4 — ropw HepHOli; .5 — HHH!iietJ)Oi;HHCi;aa- 
1 — no AamibiM Aonima, BaTyesa, 1971; 2—5 — no HaHHBia ApxnnOBOli, 1975. 


b" HiiTpy3nHX conpH>KeiiHoii Tpiiafle nopoA: ojiiibiihobbih (KOHTaKTOBBiM) — 
TaKCiiTOBBin — hiikphtobbih ra66po-AOJiepHTBi (pnc. 3.17). K ojiiibiiiiobbim 
(KOHTaKTOBBiM) ra66po-AOJiepnTaM TuroreiOT icpeMmiH, thtbii , BaiiaAHH, 
KajibpiiH, Kajinii, ajiioMiiirafl, k hhkphtobbim ra66po-AOJiepHTaM — Maranii, 
AByx- h TpexBajieiiTiioe >Kejie3o, Ko6aJibT n xpoM. ^jih TaKCiiTOBBix nopoA 
npeAnoHTiiTeJiBHBi iiaTpHH, MeAb h HiiKejiB. Ilo pacnpeAeJieiiiiio cepBi, MeAH, 
HHKejiH, a Taioiie AByx- n TpexBaJieiiTHoro >Kejie3a TaKCiiTOBBie ra66po-Aone- 
piiTBi HMeioT nepexoABi k hhkphtobbim ra66po-AOJiepiiTaM, a no iiaTpino, Ka- 
jihio, KaJibpino, KpeMiiHio, THTaHy, ajiiOMHHHio, u;npKOHHio— kojiiibiiiiobbim 
(KOHTaKTOBBiM) ra66po-AOJiepiiTaM.PaccMOTpeB AiiarpaMMBi(cM.pHC.3.16,3.17), 
MO/Kiio CAejiaTb bbiboa o nepexoA.HOM xapaKTepe hhtkhhx Taitcn to- 
bbix nopoA MeiKAy hiikphtobbimh h ojiiibhiiobbimh (KOHTaKTOBBiMH) ra66po- 
AOJiepHTaMii npn naiiSoJibineH HacBiin,oiiHOCTii hx HHKeJieM, MeABio, cepon. 
3to, a TaKJKe reoxiiMiinecKne AaiiBBie, npHBOAEMBie b nocjieAKee Bpeim (Ap- 
xnnoBa, HaTopxHH, 1971a, 6), noATBepniAaioT HMeiomiiecH npeACTaBJieHiifl 
(3ojioTyxiiii, 1964a), hto cyjib(|)HAHoe opyAeHsmie b HiiTpy3HHX CBH3ano 
npeniAe Bcero c TaKCHTOBBiMH ra66po-AOJiepiiTaMH h ra66po h npii hx OTcyT- 
ctbhh 6yAST OTcyTCTBOBaTb h caMO opyAeneiiiie. 

B nojib3y oSociioBamiocTH BToro noncKOBoro KpnTopHH roBopHT h nan- 
6onbmne snaneiinH (2 h 6ojiee) MeAb-HiiKejieBoro oTiioineHHH b ropn30HTax 
TaKCHTOBBix ra66po-AOJiepiiTOB, Koxopoe MoseT cniiTaTbCH (Apxnnosa, Ha- 
TOPXHH, 1971a) IIHAHKaTOpOM pyAOIIOCIIOCTH nopoA II EHTPV3HH HOpiIJIbCKOrO 




Puc. 3.17. flnarpasuia pacnpeaeaeaiiH mes-iesiOB b npuKOETaKTOBoa Tpnaae nopo;i: ojih- 
bhhobhh (KOHTaKTOBHft) — TaKciiTOBMii — nxiKpnTOB&iH ra66po-flOjiepiiibi. Vcji. o5o3h. 

cm, na puc. 3.16. 


Tuna. rioaxo-My k Miicjiy ochobhmx npii3HaKOB c y .x b rp n a o h o c 11 o e t 1 11 m t p y 3 ii h 
HopiniLCKoro Tima dth aBTopsi othocht HHTencnBHOCTb TaKCimtsapini 11 bhco- 
Koe Meflb-HDKe.ieBoe oraomenne s t a kchtobmx ii apyrux n«poaax. 

npuBOAnriHe BHine aanniie no.aTBepmaaioT, hto nerMaxoimnHe nopoaBi 
(TaKCHTOBBie ra 56 po-aojiepim>i 11 ra'oopo) lie hb.xhiotch HopMaabHbJMii ainj)- 
cliepenpiiaTaMii paccaoennon cepi-m na^$epeHpnpoBaHHHx umpyaHii, ixo-bh- 
3EM0MV, BosiiuKaH no 3 >Ke, ho aa.xe.KO He bo Bcex cayianx 11 ne b paBHOM pa 3 - 
bhthh, hto ii onpeae.XHeT pasHVio CTeneiit pyaoiiocHOcxii poacTBeiiHBix iiht- 
pysHii, oSjxaaaioiqiix Sjihskhm xiLMHieCKiiM cocTaBOM. 

rioaBoas nxorn, OTMeTim, hto nerMaxoiiaHLie oSpasosaiuiH — TaKcii- 
TOBi>ie ra66po-ao.iiepHTH n rafropo — cboum b 0 shiikeob eHiieii b TpannoBbix 
andit{3epeHii,HpoBaHHi)ix pyaoitocHBix MiTpysnax o6H3aiiH He oanoii KaKoii- 
,xh6o npiiHime, a qe.xoMy KoamjieKcy npnxnii. Cioaa otiiochtch oco6chhocth 
cocTaBa hcxoahoA MarMH (aocxaioxHO Sojibinan ee MarHesna.abHOCTb), oco- 
08HUOCTH ee Mexanii3Ma BHeapeinux (nyabcapHOHHHH peaaiM, SojiOTyxnii, 
1984a), B03HHKHOBemie Bxopiraioii nerMaTonanon Marian bpojib ocaaGneu- 
hhx nanpaBjieimii b pacKaJieHHBix saiBepaeBnmx to.iobhhx naeiax Biieapaio- 
ih,hxch HiiTpy3HH (b 3h a h n xe.x biio 3 Mepe HacaeayiomeH cocxaB «BMein,aiomHX» 
HHTpy3HBiiBix nopoa), ee MexaMarMaxiraecKaH aeSasiiqlmKainiH u, naKoiiep, 
aBTOMexacoMaTHHecKiie nSMenemm,. b tom Hiic.xe BWCOKOTesinepaT-ypHaa nojie- 
BomnaTiisapHH. PaccMOTpenne b nopx.xBCKjix pyaonocKixx nHxpy3iuix coox- 
HOHieHiiii nepBHMHOH h BTopnHHOH (nerMaTOHfliioii) MarM, MexaMarMaTHiecKOH 
ae6a3ii(J)nKaqim u bo3hhkiiobbhhb cyjib^nanoro opyaeneniifi npnBOflnr k 
B biBoay, hto MeTaMarMaTiixecKaH aeoasmJinKamiH. Eayiqaa co SHaxiiTe.ibHbiM 
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nepeMemenneM paaa KoxinoHeHTOB, 3peci> sosMoiKiia nocne bo 3hiikhobphhh 
ropn3CHTOB BTopircuoS sxarMH, aepe3 KOTtpLie Mor.no ocymecTBJiHTBca JioKa- 
jin30BaHHoe iiiiTeHCHBHoe HBHH-cemie rjiy6ininLix cKB03bMarMaTimecKiix pacT- 
BopoB, a He b nepBHHHO-MarxiaTHHecKiin aian, KaK 3 to npenno.iaraeTCH 
C. Kop;KnHCKnji (1973), Korpa oho He homo 6bitb .noKa.nisoBaHHBixi. 
He b nepBiiHHO-xiarxiaTHHecKHH aian B03HiiKai0T h cyjiB<JmpBi. b hhcthocth, 
yno.MHHyTBix nerMaTonpHBix o6pa30BaHiiii. ^exa.nBHoe iisyaemie VKa3BiBaeT, 
hto oh xi hbhhiotch npopyKToxi yaie nocTxiarxiaTiiHecKoro BBicoKOTeJinepaiyp- 
Horo aTana, saBepmaiorpero pe6a3H(f)iiKaHino BTopniHOii nerxraTOHpHOH 
Mar.MBi. 


T i a b a 4 

OCOBEHHOCTII COCTABA 

rjiABHbix nopoHOOBPA3yroii(iix miihepajiob 
KAK nOIICKOBKIE KPIITEPIIII 


Kan ii3BecTH0, paccnoeHHoe CTpoenne HHTpy3HH aBJiaeTca pesyaBTaTOM 
I'paBHTapHOHHO-KHHeTHHeCKOH KpHCTaJIJIII3aHII0HH0H piI(|)<J)epeHmiaii;iIK xiar- 
xiaTHHecKoro pacnjiaBa. Cpepn HHTpy3HBHBix TpannoB Ha ceBepo-3anape Ch- 
oupcKOH njiaxtJopMBi ycTaHOBJieHBi npepcTaBHTe.nn pByx ochobhbix HanpaBjie- 
hiih flHc()c|)epeHi];iiaH;ini. KpiiCTajunisapiia ophhx HHTpy3HH (hophubckhh thii) 
npoxopiiJia npn OTHOCHTejiBHOM noBBimeHiin poxn 3aKiicHoro jnenesa ho cpaB- 
HeHiiio c MarHiieM, npn hoctohhhom y.MeHBineHHH hx KOHH,eHTpapnn b xope 
npopecca Ha $0He pacTymeii KpeMHeKiicnoTHOCTii pacnjiaBa (FopaeBCKim, 
1959). rDopMnpoBaHHe ppynix HHTpy3Hn (cKaeprappcKnn ran) conpoBoiKpa- 
.xocb aScojuoTHBiM HaKonjieHiieii a;ejie3a b npopecce pinjKjiepeHpHaiiini bhjiotb 
jro o6pa30BaHHH $eppora66po (CoSojieB, 1936). 

ITo neTpoxHMHHecKHM napaiieTpaivi iiHTpy3HBHBie TpamiH pa3pejieHBi 

A. M. BujieHCKiiM (1967) Ha cexib nexporeHeTEraecKiix cepim, k Ka/KpoH H 3 
kotopbix npiiHap,jie;Kam,He HHTpy3iin OTpaiKaioT 3 bojiioh;iiio rjiySiiHHBix nar.Ma- 
pnaecKiix onaroB n hbjihiotch npopyKTOM hx pn(|)<|)epeHH;Haii;im. ffzx KaatpoH 
cepnn xapaKTepeH BnojiHe onpepejieHHBin Koim.neKC pyponpoaBaemm, b tom 
HHCJ ie cyjiB({nip,HBie xiepHO-HiiKeneBBie necTopo/KpeHiia npnypoieHBi'K paccnoeH- 
hbiji xiarMaTiiiecKioi o6pa30BaHHHM cjiaGorpeoioaHOH cepim hjih k Tan Ha3Bi- 
Baeiioiiy HopiuiBCKoxiy Timy HHTpy3HH. IIoppoSHee 06 9tom roBopiiTca b cne- 
HnajiBHBix pa3pejiax khhth. 

rTpiniiiMaH bo BHiixiaHiie neTpoxiomaecKiie ocoSeHHOCTii paccaoeHHBix 
HHTpy3HH, 3apaaa hoiickob cyjib(J)iiflHwx xrepHo-HiiKejieBBix MecTopo/KpeHHH 
b HeKOTopoxi npnoJirnKeiiHH OToa;pecTB.iiaeTca c noiicKaMii HiicJjtJjepeHpupoBaH- 
hbix HHTpy3HH, a npH HaxoiKpeHini hx CBOpHTCa k ycTaHOBJieHino npnHaflaeat- 
H0CTII o6T.eKTOB K HOpiIJIBCKOMy TIIHy. 

MimepajiorHHecKiie npH3HaKH aBJiaiOTca 3BeH0M b penii ueTpojioniae- 
CKHX KpiITepiieB HOIICKOB JieCTOpOBKpeHIIH. Po.TB 3THX HpH3HaK0B, IieCOMHeH- 
ho, Sojibinaa, nocKOJibKy yaie nepBOHaaa.TBHoe pacaneHeHiie HHTpy3iiBHBix 
TpannoB ocHOBBiBaeTca Ha KOJiHaecTBeHHO-MiiHepaJioriiaecKiix npuHpimax. 
,3,0 HepaBHero BpexieHii iiccnepoBamie MiiHepa.iOB pH$(|)epeHniipoBaHHBix hht- 
py3iiH ocymecTBJiHJiocB Ha ocHOBe H3yaeHiia hx KpHCTajuioonTiiaecKnx cbohctb. 
B nocnepHee Bpexia b reoaoniaecKOH JiiiTepaiype hohbhjiocb SojBiuoe kojiii- 
aecTBO XHMnaecKHX aHaan30B MHHepajiOB, KoiopBie yToaHiuin pap cymecTBO- 
BaBi f inx nojion;eHiiH h BHecjiii HOBBie cyrpecTBeHHBie KoppeKTiiBH b Hamii 
npepcTaBJieHiia 06 ocoSeHHOCTax (jpopMiipoBaHiia AH^cJjepeHpiipoBaHHBix hht- 
py3iiH. Bonpocbi Mimepajiorini paccjioeHHBix HHTpy3iiH c npiiBepeHnexi xhmh- 
'necKHX aHajiH 3 *B paccMaipiiBaiOTca b pape pa 6 oT A. M. BnaeHCKoro, 

B. j\T. BjiapiuinpoBa, A. /],. reHKima, M. H. FopaeBCKoro, B. B. Z(ncTJiepa, 



J\. A. HoflKHa. B. B. SojiOTyxima, JI. II. KpaBpoBon, B. JT. Macaaraca, 
B. B. PflooBa, B. K. CienaHOBa. I\ J\. OeoKTiicTOBa, B. A. IUaiKOBa n gp. 

OcHOBiiBiim nopofloo6pa3yioDj,iiMii Mnnepajiaiin AJicjpcjpepeHimpoBaHHBix 
HHTpy3iiii hb.xhiotch Tpn cepnii TBepABix pacTBopoB: oJiiiBHHOB, n.:iarnoKJia- 
3 ob ii niipoKcenoB (mohokjihiihbix ii poMiiigecKiix). Hapagy c iiiiieu b neGojib- 
miix KOJimiecTBax b nopogax nocxoai-mo BCTpeaaroTCa MiniepaxBi Tpex 1130 - 
MopcjiiHBix pagoB: co6ctb6hho mmineaii, xpoMiua n MariieTiixa. Onpepeaemie 
MiiHepaaoniaecKiix hoiickobbix KpiiTepiieB na cyaB^iiAHbie pyati. i-caK yjKe 
oiMeaaaocb, b npimpime OTOiKAecTB.aaeTca c ycTaHOBaemieM KpnxepiieB kdh- 
CTaajiii3aiT,iioHHoii giicjpcjpepeimHapiui paccaoGHHbix HHxpy3iiH nopiiabCKoro 
Tuna b cpaBiiein-ra c Apyrroiw. MarsiaxiiaecKoro pacnjiaBa, 

C(j)op3iiipoBaBinero pyaonocHBie n oe3pyAHBie iniTpysini, iiMeeT onpeseaeiniyio 
enepiKjiiaHocTb n HanpaBJieiraocTb npopecca, a MimepajiBi Kan npoAVKTBi i;pn- 
CTajiJiiisapiiii hbjihiotch HOCiiTejiHiin iiKcjpop.MapTin o ee 3Bojiiomrn. KOTopyi* 
h caeAyeT ii3ygiixb. PaccMOTpim ocoGeimocxu npoHBaenna n cociaKa rjiaBHBix 
nopoAOo6pa3yioin,iix siniiepaaoB An<J><|>epeHn,iipoBaHHBix iiiiTpysim c pa3Jing- 
hoii cyjibtJniAHon pyAOHacBripeHiiocTBio. 


4.f. OJIHBIIHbl 

,Qpia iiHTpy3iiBi-iBix xpannoB ceBepo-3anaaa Cuoi-ipcKoii iuiaTsjpopMBi conep- 
acanae oanBima b raoopo-AojiepiiTax c.xyiKiiT KgacciitluiKapnoiii-iini npii3Ha- 
kom AiiH nopop. Ho Ko.xngecTBy o.xiiBiiHa b pa3pe3e paccJioexmBix m-iTpyaiiii 
Hopn.xBCi;oro rana CBepxy biiii 3 pa3JiiigaiOTCH Tpii ochobhbix AiicjxjiepeHpnaTa: 
6e30JinBiiH0BBie (b tom giicxe raoopo-AiiopirTM n KBappcoAepiKamiie pa3H0CTii), 
onHBiiHOBBie ii miKpiiTOBBie raoSpo-AOJiepiiTH. B 3aBiiCHM0CTii ox cxeneiin aik|)- 
$epenmiaii;mi ii xminsua ncxopnoro Mar.MaTiigec.Koro pacnjiaBa b HiiTpy3HHx 
\roryx npoHB.XHTBCH pa3.xn T iHBie HaSopri ii cooTHomerinH Aiic|it{iepeiii];naTOB, 
a TaiiiKe nepeneiiHLie Ko:mgeciBo n cociaB o.hibiihob b btiix nopogax. 

B paCCJIOeHIIBIX HHTpy3IIHX OJIIIBIIH UpOHBJIHeTCH rjiaBIIBIM oopa30M b Bil¬ 
ge xpex Mopc|)oxtoriigecKiix tiiiiob: iiAiioMopeJ>HBix KpiiCTajiJioB, nonKiuiOKpnc- 
tob ii iie.iKiix nsoMeTpiigiiBix 3epen-rpaHy.x. ,Hjih niiKpiiTOBBix raoopo-AOJie- 
piiTOB xapaKTepHa cerperapnoimaH CTpyinypa (ToAJieBCKiin, 1959), o6pa-30- 
b aiiHaH HAiioMopcjpHbtMii K]iiicTajiJiaMii ojiiiBima. JlangaTBie nouKiiaoKpncTH 
o.iiHBHHa naS.noAaiOTcn b Ggahbix ojiiibiihom Bepxmix Aiic|)(J)epeHiiiiaTax iiiit- 
pysnii, a MeJiKorpaiiyjiiipoBaHHBie 3epna gacxo coBMecnio c JiangaTBinin ii 
cy6iiAnoMop(|)HbiMii BCTpexaiOTca b ochobhbix nerMaToiiflax — TaKCiixoBLix 
raoSpo-soxepiiTax. 

IIo xapaKTepy pacnpeAeJieHiin ojiiiBiina b pa3pe3e paccjioenHBix Maccn- 
bob mo/Kho rpyGo BBiAejiiiTb neTBipe Tima iiHTpy3im. 

1. CBepxy BHH3 no pa3pe3y iiHTpy3im npoiicxoAHT nocTeneriHoe, ho ao- 
bojibiio GxiCTpoe HaKonjieHiie ojiiiBiina. MaKCmia.’ibHLie KOiipeHTpapini ojiiibii- 
na npnypogeriBi k niiKpnTOBBiii ra66po-AOAepiiTair, pacnoJiaraioniiiMCH b npii- 
noAomBeHHBix gacTHX, o6pa3yiom;im y3KonoKanii30BaHHBiii ropn30HT c aHO- 
MajiBiio bbicokiim coAep/Kamieji Jiimepaga n iiMeiom,iiM pe3K0 noAgHnermoe 
pacnpocTpanemie cpeAn Apymx xnnoB nopoA- Ilpimep tbkhx MacciiBOB — 
nepecegemiH gepe3 peiiTpaabiiBie gacni HHTpy3iin HopiuiLCK-I, Taxmax n Ap. 

2. OcHOBHaa Macca nopoA HHTpy3iin npeACTaBnena ojiiiBiiHOBBnni n Tpon- 
tojihtobbimii ra66po-AOJiepiiTaMii. ropii30HT HanSojiee oGorameHHbix ojiiibii- 
hom nopoA (niiKpiiTOBBix ra66po-Ao.gepiiTOB) oTcyTCTByeT hjih ciiaGo BBipameH, 
npaneM HepeAKO npoHBJiaeTCH b cpeAnefi gacTii MacciiBa. PacnpeAe*xeHiie ojiii- 
BHHa no pa3pe3y aoboubho paBHOMepnoe. IIpiiMep Tanux GoraTBix ohiibiihom 
M acciiBOB — nHTpy3iiH MopoHroBCKofl rpynnBi, HinKiiecfiOKiiHCKaa, HiUKiie- 
HopiiJibCKaH ii AP- IIoAoGHoe CTpoemie iioryx iimotb TaKHie iiHTpy3im nepBoro 
coGcTBeHno HopnjiBCKOro Tuna b cboiix npnKopHCBBix gacTHX. 

3. OGoraniemiBie h GeAHBie oxhbiihoji AH<|({)epeHmiaTBi b pa3pe3e iiHTpy- 
3 hit gepeAyioTCH iio Timy o.iiiiBiiHOBBie — oesojinBimoBBie, miKpiiTOBBie — ojih- 
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BHHOBLie, ooliaho c oGipefi aeHjeiiii;iieii k yBejinneiimo KOJinnecTBa ojniBiraa 
b npnnoaoniBSHHHX nacinx. TaKoe cxpoemie, nan oTMeneno B. B. Go.xoxyxn- 
hhm (IleTpoiiornH ii nepcneKTiiBBi..., 1978), iimoiot HHTpy3int rop 3y6 n Mo- 
poHro, n, npaiie xoro, oho oTMenaexcH b GopxoBbix nacTjix neKOTopBix nojino- 
j s ii$$epeHi];iipoBaHHBix HHxpy3nn, Hanpimep Tajinaxcnon b XapaejiaxcKoil 
:aeTBii. Hexnoe nonocnaToe (TOHKoe ii rpyooe) nepeA^Bamie nopoA Bcxpenaexcji 
TaK>Ke b caaGo.aiidfHjiepeimiipoBaHHBix iiHxpyaiiHX (CpeAHesysiiHCKaH b paiio- 
ne Bojitmoro flyfliniCKoro nopora). 

4. IlHTpy3iin HMeioT «H3nojiHBiii» naGop AH$$epeHn,naTOB ii paccnoenbi 
OT 6e30JIIIBnH0BBIX AO OJIIIBHHOBBIX UAH OT OJIHBHHOBblX AO HEKpiITOBBIX, HpO- 
nne pa3HOBHAii»CTH raGGpo-Ao.xepnTOB oxcyTCTByiOT iiaii nponB.xHioTCH cnopa- 
AiraecKii. TaKiie pa3pe3Bi Moryx 6biib ano$ri3aMii hah Gopxobbimh hhcxamh 
noAHOAH$(|iepeHH,npoBaHHBix iiHTpy3iiii ,xn»« npeAexaBAHXB caMocxonxejiBHBie 
i\xa6oAH(J)(|)epcHu;HpoBaHHBie ManiaxiiAfCKne o6pa30BaHHH. Ilo 3Tony Ate npim- 
it;nny cioah mohxho oTiiecxn HHxpy3iiu otaoabhbix AH$$epeHii;naTOB, nanpiraep 
Bepx.nenHCiiHCKyio miKpiiTOByio HHTpy3iiio. HHxpy3iin HOTsepToro Tnna npeA- 
naBAHioT aScoATOTiioe Go.xbihiihcxbo ii pa36paKOBKa hx nepcneKxiiBiiocTH iia 
noxennHaabHyio pyAonocnocTb iiMeex BecbMa BaaiHoe snaneHne. 

Bo Bcex oacc.xoeiiiiBix HHxpy3HHX OTMenaexcH o6m;aH TenAeHu,iiH noBbime- 
jiiih /Keaesiicxocm (/) o.xiiBiiHa b raoopo-Ao.xepnxax no xiepe jAvieiibnieHiiH ero 
KOAHHecTBa b nopoAe. 3to mo'/Kho npoc.AeAHXb Ha pnc. 4.1, nocTpoeimoM no 
xiaTepnanaM paa.xiiBHLix iiccjienoBaTe.xeii, ^nana30H Ko.xeoaiimi npiiBOAHMbix 
na rpa^HKe napaiiexpoB a-ah pa3.AHHHHX Hiixpysiin neosnsaKOB. Tan, b imxpy- 
hhhx Hopnn&cH-I, Tajinax. HmiaieiJioKiiHCKaH n Apyrnx MaKCHMajifeHoe co- 
xepiKaraie oAiisiiHa Aocxuraer 50—70% npn / = 10—30% <Pa Kojin., b Xy- 
nepcKO-XoAYKaiiCKon rpynne iiHTpysnn (AnaciaceiiKO ii np., 1965) — 20— 
43% npn / = 26 — 39% <l>a komh., b Ajia>iA>KaxeKon (Macafirac, 1958) — 
20% ojiiiBHHa npn /= 32% cl>a komh.. b XaHapcKoii (TapaxoBCKim. Cxapnu,ti- 
na, 1975) — 88 — 76% npn f = 23% Oa komh., b iiHxpy3HH Bxoporo nopora 
na p. Kypenne (Bn-neHCKiin i-i ap.. 1964) — 53% npn / = 28% <Pa komh,, 
Hh/kiihe-I — 47% npn f = 30% Oa komh., Hhikhuh-II — 41 npn f = 32% 

r Da KOMH. II T. A- 

Ilo AaEHbiai B. A. IIIaTKOBa (IiBaHOB n AP-- 1971), b ropn3oiixe hiikphto- 
bhx raoopo-AonepuTOB b nanpaEjiearm ox AeiixpanBiitix k n e p ii $ e p ii h e c k ii m 
aacTHAi pyaoHOCHon miTpv3HH npoiicxoAHT noBbiraemie H-ienesiicTocTii o.aiibii- 
aa ox 20—23 .no 24—25% <J>a komh. B. K. CxenaHOBbiM (1975) oTMenaercn. 

ITO B HOpnJIBCKIIX HHTpy3HHX Iia rpaHIipe Jie>KAy nilKpiITOBBIMII II OAHBHIIO- 
3 bimh raSSpo-aonepHTaMH b cocxaBe ojihbhhob niieex MecTO pe3Knu CKaaon 
AieAeSHCTOCxii (28—32% cDa komh.). B npiiKopncBux aacxnx imxpy3im, no 
aaniibiivi axoro aBxopa, Me hi A}' YKasainiLiMii a 11 $ $ e p e n d, n ax a :> m npoiicxoAnx 
HOCTenenimn nepexoA nan no ;Ke.Ae3HcxocTn oniiBima, Tan n no ero KOJinnecT- 
sy (oe3 pesKoro noBBinieiinn e nHupmax). 3 on °AHHTeABHo nenoxopoe npe,a- 
cxaBJienne o I'opnsoHTaAbnon sonaAbiiocTn paccAoeimtix nHxpy3iin moikho 
noAynnTb b cooTBeTCTByiomem pa3Aene kuhth. 

fljis pyAOHOCHBix iiHTpy3iiii SnaronpnHXHo Tanjue npoHBAenne b iiniKnen 
•HAOKOHTaKTOBOH 3one An<J)(J)epeHii;npoBaHHBix imxpysnii ochobhbix neniaxon- 
Aob c axaKCaTOBOu cxpvKxypoii, cnoiKemibix jiannaTtiMa, nanoiiop$HHMn n 
MejiKorpaHyjmpoBaHHHMH 3epnajin onnsnua, pa3Aiinnoro cocxaBa n pasnep- 
hoctu Kpncxaji.HaMii nnarnoKnasa n nnpoKcenoB. IIoApoGHen Bonpoc o xaKcn- 
xoBbix ra66po-AOAepnTax paaSnpaeTCH b cnen;iiaAbHOM pa3Aene KHiirn. 

HenoTopce npeACxaBAenne o xapaKTepe pacnpeAe;xeHnn menesncTOCTii 
oahbhhob b EHTpy3HHX c pa3Annnon pyAonaciHAeimocTbio AaeT pnc-. 4.2. 
nocTpoeiiim rncxorpaMM ncnonb30BaAncb Aamibie no 62 An$$epeiin,npoBaH- 
nbTM niiTpy33HM CnCnpcKon nAaTijpopMbi (neTpoAornn n nepcneKXHBbi.... 
1978). PacnpeAe.AeiiES /KeAesncToc-xn ojihbhiiob b nanGonee Marne3naAbiibix 
AHtJxJjepenAnaxax HHTpy3nfi (pnc. 4.2, a) nMeex neneTKO BbipaiKemioe Tpex- 
sepnmiinoe CTpoenne. B nanpaBjieimH B03pacTaiiiin ;Keae3ncTocxn oxAenbHbie 
Bepmmibl C00TB8TCT3yi0X nilKpHTOBbIM, UnKpET-TpOKTOnilTOBHM H XpOKTGJin- 
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Pmc* ^.1. /Jiiarpaiuia 3cUnicmiocTii co;.iep>KainiH ojnKima n ero ;Ke;ie3iicT0cm b nopopax 

rurc{)({)epGHij;npoBanHLix iiKTpy3nii. 

2 — nBKpxiTOBBie raOOpo-^ojiepxrm (r-n;); 2 — oniiBiriroBbie r-a; a — TpoKTOJiirroBHe r-x 4 — cciiiEin-i- 
conepHcauxne r-jx- 5 — ra66po-ncraiaTiiTbi ii rttoZiocfrnpH. Hlneii# I (aajiKTbie •Gt3i-ia t ieimn) — ojxiibheli 
M ariK»yiiajibHLix nHTpysnii, nuioii$ II — o:ihbiikh ns H-;ejie3iiCTi>ix iiHTpy3iitt. 


tobbim ra66po-ao;iepiiTa>t, Koxopbie npepcTaBamoT nan6oaee jiarne3iiaaBiiBi@ 
nopoHM b pa3jnraHLix paccaoemnax xe.iax. /Kene3iicxocTB ojiiibiihob eopxHiix 
WncJp':i)epeni.piaTOB mieeT hobojibiio innpoKim anana30ii KOJieoaiinn (puc. 4.2,6). 
tgm lie MPtiee acenesncTocTt nimepaaa 113 pyponociiBix niirpysnii ocTaeTCH e 
ooaacxn cpaBiiHTejiE.no nrt3Kiix 3naneBim. 3to noflTBepwRaeTCH xaK/ice nicTo- 
rpaiiMOH (puc. 4.2, e), Koxopan nonasMBaeT, nxo oiminajiBHHH pnana3on ko- 
jieoainiH ;KeJie3iiCT0CTii oaiiBimoB no pa3pe3y pysoiioci-iBix imxpy3HH iie poa- 
ncen npeBBimaTb 30% cj&a komh. 

IIoCKOJIBKy OJIIIBHIIBI IIM6IOT HOBOJIBIIO HpOCTOS XHMIIHeCKHH COCTaB, IIII- 
(|)opMaTiiBiiocTB Mimepaaa CBH3ana rjiaBiiBiM o6pa30M c ero Hcejie3HCTocTBio 
h oTHacxn c noBepenneM oneMeHTOB-npiiMecen, Koxopue b nepeiieaHLix kojiii- 
necTBax cogepxKaTcn b iieji. ConocTaB.reime h iicnonB30Banne hjih pa3aiimiHx 
nocTpoeiiuii onpeAeaemm MniipoajieMeiiTOB no flaniiBiii pa3JinriiLix jia6oparo- 
pni, nan H3BecTiio, conpaEKeno c bo3mo>khhmh cncTeMaTiiaecKHMii omnoKaME 
npn anaaii3ax 11 MexannnecKoii 3arpa3HennocTBio caMiix npo6. Opn nocipoe- 
hhii rpac|)iiKOB (puc. 4.3) mbi CTapaancB no bo3moekiiocth yaiiTBiBaTB axo noao- 
ntenne, ncnojiB3ya b ociiobiiom MiiKp030H30BHe onpeAOjieHiui coflep>Kaiiiiij; 
KOMnoueiiTOB, a npn OTcyTCTBnn nx naiiooaee AocroBepiiBie KOJinnecTBeniiHe 
cneKTpaaBHBie 11 xjumneCKiie ana.Jin3M.Ha npuBoflHMHX rpacjamax KoanaecTBct 
MHKpoBJieMeuxoB b oaiiBHHax noKa3ano b 3aBiiciiMocTH ot cosepaianna FeO 
(Bee. %). .Ilyin epaBHeniia 3pecB ;ne npiiBesenBi KOHTypn noaeii Toneit oaiiBn- 
hob H3 j'aBTpaocnoBHBix nopop (BacnaneB, 1978), Sanaxe scero k KoropBUi 
pacnoaaraioTca oanBiniBi AncIxliepeiipnpoBainiHX TpannoB. 

Ha rpa«()iiKe Cr 2 0 3 —FeO inaeiidi tobok oaiiBniioB H3 yaBipaocnoBiiBix no¬ 
pop nweeT napaSoanaecKim xapaniep, rpe nanSoaee xpoMncrae h Maaomedae- 
sncTbie oaiiBiiHH jiannoBLix MeiiMeaiixoB no nepe noBBimeima a<eiie3HCT0CTii 
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Puc. 4.2. FiiCTOrpaMMM ;KCJie3iiCTOCTii onuimHOB ^u:$(jjepeHii l HpoBaHHLix HHxpy3im 

a —naxiDOviee SoraTbie ojiii biihom nop ohm mrrpysmi (immune niitfrcfjepeimimTbi); 6 —dem-iwe ojiiibiihok 
uepxHiie RKgw&eppHUiiaTH: e — nuanasoH KooieOaHim cocraBOB ojiiibiihob BepxHiix n hii>khhx ropiismrrOE 
iiHTpyaua. 3aiiiTpnx#«aH cocxaB o.-immiiOB py^onocHbix iiHTpysiiii. 


IT nOIIHJKeJIIIfl XpOMIICTOCTn CMeimiOTCH «JiaBOBLIMH» MeHMenilTaiMI'I, miKpiITO- 
bhjjii nopif'iipHTtiMH ii nojieBOinnaTOBtiMii miKpiiTaMii (niiKpiiTOBBiMii SasaJit- 
Taini) ii t. 3 . (BaciiJibeB, 1978). Ojiiibiiiibi amMiepeiipiipoBaniiBix iniTpy 3 iin 
mieiOT cxohi-ihh c yjibTpaocHOBiiHMn nopoflaMii napaSoJiiiHecKiiH xapaKTep 
jJacnpefleneiniH xpowa, no MaKCiiMaJitnwe KOimeiiTpapiui b Tpannax, Bo-nep- 
blix. iiiijKe. neii b yjriyrpaSasiiTax, a, bo-btophx, iiaKonneime sjieMeuxa nponc- 
xosiit npn Soiree bbicokoh ;Kejie3iiCT0CTii amiiepajia. Cxoanyio Teiineiipmo, 
KaK oyaei noKa3ano mi>Ke, ioieeT pacnpcnejieime xpona b KJiiiiiomipoKceHax. 

Gonepmaiiiie hiikojih b oJiiiBiinax yjibTpaociioBHLix nopoa, kbk 6btjio no- 
Ka3ano 10. P. BacnJibeBLix (1978), mieeT oSpaTiiyio 3aBiiciiM0CTB ot >Kejie3iic- 
toctii MHHe-paaa. ^jih ojiiibiihob 113 paccjioeiniLix TpannoBbix iiriTpy3iiii pac- 
npexejiemie B.iejieiiTa mieeT cnopee napa6ojiiinecKHH xapaKTep, ksk dto y>Ke 
OTiienajiocb a:ih TojiCTOMticoBCKoro cnjuia (cDeoKTiiCTOB h np., 1975), neiKejiii 
flimeniitm (cm. puc. 4.8, 6 ). Ten ne aienee 113 rpa^ima NiO—FeO moikiio bii- 
fleTi, hto iiaKonjieniie miKejiH b nopoflax pa3.niiMiioro cocTaBa nponcxoaiix 
npn pa3JiiiHiioii iKejie3iiCT0CTii ojiHBMiia. ^jih HH^xJiepeiipiipoBaHUBix miTpy- 
aiifi Cn6npcKon njiaTtJjopiiBi mohuio OT&iexHTB, hto naii6ojiee SoraTti niiKejieM 
ojiiibhhh miKpiiTOBLix ra66po-floJiepiiTOB, a b •jiiibiihobhx ii ojmBiracoaep- 
:a;aniiix — KomniecTBO 3Jie«.eiiTa noiniiKaoTCH. .HiiKejienocnocTb ojiiibiihob 113 
ochobhlix nerwaToiiAOB pyHoiiociibix niiTpy3iiii npiiSjminaeTCH k ana a eHiimi 
oKiicjia b iniicpiiTOBwx ra66po-ao:iepiiTax, a noJiepiiT-nerMaTiiTi.t cjia6oflii(J)- 
(Jiep&iin;iipoBaHiiHX nuTpy3iin no KOJinnecTBy NiO b omiBimax con 3.w piiMbi c 
ojii'iBiiiicoHepiKainiiiVLiiHii^^epeimiiaTaMii(Taoji. 4.1). Ha cJiparMeiiTe k puc. 4.3,5, 
r^e o6o3iianeiii,i nojin pacnpocTpaiieinm ojiiibiihob H3 nopoa paccjioeimoH ce- 
pmi pa3JIII x IIILIX IIHTpy3IIH, MOHIIIO BHfleTB, HTO HailSoJIbinaH HIIKGfleHOCIIOCTB 
MimepaJia xapaKTepua hjih 6oraxbix MecTopo/KAei-iira. 

Goji;ep>Kaiiiie Mapranpa b ojiiiBimax antMiepeiiaiipoBaimBix ii i;iTpy3iiM ii Me - 
ex npHMyio saBiiciiMOCTB ot >Kejie.3iiCT0CTii MimepaJia (cm. puc. 4. 3, s). TIokph- 
TBIH TOHKaMII ITTJieijcjD COOTBeTCTByeT OJIIIBIIIiaM 113 rJiySlIIIIIBIX BKHIOHeHIIH II 
YJiBTpaocHOBiiBix nopoa (BacnjibeB, 1978). J](jih ojiiibiihob Hiic|ir()epeHn,iipoBaH- 
hbix HHTpy3iin KOJiiinecTBo MnO yBejiiiniiBaeTCH npn noBbiineiiiin >Kejie3iic- 
toctii MHHepaJia b pn^y nopoa: nnKpiixoBbie — oJinBimoBbie — oJiHBiincoflep- 
Miamiie raSopo-noJiepiiTBi. 

KojiiinecTBo KajiBpim b ojiiiBimax paccjioeiiiibix iiiiTpy3iiii no miikpo3oh- 
flOBBin onpefleneniiHM cocTaBJiHeT 0,10—0,25 Bee. %. B XEMiinecKiix anaJiii- 
3ax BCTpenaiOTCH ii Conee BbicoKiie 3HaHeniiH OKiicjia, n», ymiTtiBaH bo3moh;- 
HOe 3arpH3HeHiie npo6 njiani0K.xa30M iijth KJiiiiioniipoKCeHOM, mbi iix ne 
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T a o.ijii n a 4.1 

CosepaxaHiieHHuean b o.iiiEtmax iieiarropLix xn(ljK|!epeniiii|)OBanHM\ niiTpyasS (NiO b Bec.%) 


KHTpy3iifi 

IlHKpIITOBBltf 

ra0ip*-ao^epiiT'' 

Tp O K TC-.75 IITC BMH 
raGopo-sc.^epiiT 

OjiiiBiiiiOP.Kii 

ra6opo~^onepnx 

OCIIOBHbie 

nerMaTOHAH 

IlopmibCK-I 

0,22 (21.9) 

_ 

0,13 (26.0) 

0,22 (27.5) 

To ine * 

0.16 (23,0) 

— 

— 


Taniiax 

0.26 (23.1) 

— 

0.12 (28.5) 

0.32 (34.2) 

Fopti Hcpiioii 

0.21 (21.2) 

— 

0,10 (34,5) 

U.25 (28.2) 

Marnyp, HaKoxo?. 

0,13 (22.3) 

0.14 ills. / ) 

0.08 (30.3) 

0.19 (32.0) 

MoponroBCKai! rpymia 

0,145 (25,8) 

0,14 (28.0) 

0,11 (35,9) 

— 

T O.'ICTOMIjTC OliCKTjil 

;5t :|t 

— 

0,090 (62.0) 

0,050 (49,2) 

0,008 (73,8) 


npmic'ifHiic. OnpcacjieHnH NiO xtn lurrpysHtt MaHTyp, Hanoxos n HopohtobckoH 
rpynnw nuTpysnii abinonHeHM na MnKpcraOHAe, ooia:>i>KHe—xHMiriccKHe aHajiiiGU. E cnoonax yuasaHa 
/Kejieaiic.Toc-ib o;niEKHa. Aamnie npnEejieHM no PaCoey, oonoTVxnny (1977); ■ — no reimmiy h np. 
(1970), ** — no rPeoKTiicTMy n np. (1975). 

pacciraTpiiBae.M. KojinnecTBo CaO b oJiiiBimax ns TpannoB B03paciaei ot miKpn- 
tobbix k oTiiiBinioBLiM raoopo-AOJiepiiTaM (hr npimepe HHTpy3im IlManrAiiH- 
CKoro py.'uioro ys.ia; Ph 6 ob, Sojiotyxiih, 1977). B pejioM a>th o.tiibiiiiob yjiB- 
t pao ciiob it bix — ochobhbix nopoA nanenaeTCH TeiiAenpiiH HeKOToporo noBH- 
meniM KaJiBpneBocTii c noBBiineimeM ;Ke.xc3iiCT0CTii, oAHano Ancnepcim co~ 
AepHiamin Aaine b oai-iotiiiiiibix nopoAax aoboabho BeiiEKa. 

Tamm oopaso.M, openiiBafi bkjiba o.xiiBnua (oco6eniiocTii ero nponBneimn 
h cocxaBa) b Miiiiepa-iioriinecKiie KpiiTepnn njni noncnax pyaohochhx niiTpy- 
3nil, cjigaYct •tmcthtb cjieAyiom,ee. 

1. HepaBiioMepiioe aciiMMeTpnanoe pacnpeAeJiemie o.uiiBiraa b pa3pc3e 
Mar.MaTEEecKoro TG.ia RBjineTCH BaiKiitiM noKa3aTeneM AiitjbiJiepeHAnaiinH Mar- 
MaTiiBecKoro pacniiaBa. Han6oJiee nepcneKTHBiiBiwii iia naxoiK.ieHiie cyjiscfiiiA- 
Hbix MeAiio-iiiiKejieBBix pyA cneAyeT cniiTaxb iiiiTpy3iin, KOTopBie imeiOT ysno- 
.xoKajiii30BaEHBiH: ropii3oiiT SoraTBix (cBBirne 50%) ojiiibiiiiom niiKpiiTOBBix 
ra66po-AOJiepiiTOB b iipimoAomBeiiiiBix xacxKX MacciiBOB. 

2. HoBBiineime aietxcBiicTOCTn ojiiibiihob np*ncxoAiix b iianpaBJienim ot 
ooraTBix o.xiiBiinoM nopoA k ooahbiji, noKa 3 BiBan tom caiiBixr iianpaBEcmie Kpnc- 
TajiJiH 3 an,noHHOH AncMiepeTiUTiaiinii Mar.\iaTiinecKoro pacnnaEa. UyiH niiKpn- 
tobbix raSCpo-AoxepifTOB pyAOiiociiBix iiiiTpy3iiH xapaKTcpna aanooxee bbico- 
Kaa m a ni e3 h a .n b11 o c r b (ire Bbune 30 — 35% <l>a komh.) ojihbiihob. OnTimajiB- 
hbth Aiiana 3 oii KoxeSanim >Kejie 3 iicTocTii o.xnBimoB no paapeay paccjioeiraoii 
cepim pyAOiiociiBix miTpyaiiH cocTaBJineT 30 % . 

3. IIoBeAeime sjic.MejrroB-npiiMecen (Cr, Ni, Mn, Ca) b o.xiiBHiiax naxo- 
Aiitch b 3aBiiciiMOCTii ot >Kexe3iiCT0CTn Mimepajia ii 0Tpa;i;aeT eAnnyio ajih 
paccxoeniioS; cepim nopoA reoxiiMiinecnyio cnen,iiaJiii3an;iiio ManraximecKoro 
pacnxaBa ii 3Bo.tioii,iiio xii.Mii3Ma OTraBima b xoAe KpiiCTaxxn3amni. Hb.uhhcb 
npoAynTOM rjiyoiinnou KpiiCTaxxii3anim, oxiibiiiibi niiKpiiTOBBix ra56po-AOJie- 
Piitob pyAOiiociiBix iiHTpyaiiii o6orameHBi Cr, Ni n oeAiiBi Mn, Ca, naKoiuiemie 
KOTOpBIX npOHCXOAIIT B G.'tHBHHaX nOBBlUieilHOII JKe.Ue3HCT0CTn 113 Bepxiinx 
AHcJbcjiepeimiiaioB iniTpyaifw. 


4.2. n.lAniOK.lA.3 

J],jir paccjioemiBix mrrpysiiH. b n,exoM KommecTBo njiarnoKJia3a b nopo- 
Aax, nan ii 3B0 ctho, permo npeoSxaAaex iiaA*i])e.\nniecKiiMii MimepaxaMii. B pa3- 
pese Aii$$epeimiipoBaHi(T-.ix iniTpy3iin nojinnccTBo n cociaB nxarnoKxa3a 
H3MeiiHexcR b nanpaBxeiiiiii ot 6oraTBix oJinBiinoM nopoA (nnnpcTOBBix ra6- 
6po-AOJiepiiTOB) k 6e3oxiiBnnoBBiM ra66po-AoxepnTa.M. MiiiiiiMa.xBiiBie coAep- 
•/Kaiiiui nxarnoKAa3a npnyponeiiBi k nunpiiTOBBiM ra66po-AoxepnTaM (10— 
15%), a iiaiioo.Xbnnie CKonxeiiiin iiaxoAHTCRB BepxiinxAncJicfiepennnaTax iiiit- 





pysirn ii ochobhhx nerMaTOHflax, rae cro KOTiinecTBO aocTHraei 60—75%. 
B cTpoeiiiin MHorux iiiiTpysiiii npiiini.\iaioT yuacTire tpokto.thtobi.ig raoopo-Ao- 
.nepHTW ho TpoKTO.THTOB — nopoABt, .no KomraecTBy ojinenna npnojinmaio- 
uinecH k imKpnTOBbiM raSopo-AonepirraM, ho oooramemiBie njiarii0KJia30M ii 
oejiHHO nnpoKcenoM. TpoKTOJimoBBie raoopo-AonepiiTti HaioT nocTeiieiniBie 
nepexoHH k otiibhiiobbim ii miKpiiTOBBiM raoopo-AOJiepiiTaM no kohiihgc TBy 
nopoHooopa3yioin,iix MimepajoB. BoJiBinyio pojib stii nopoABi nrpaiOT b pa3- 
pe3ax pnaa niiTpy3im, takiix khk MtponroBCKaH rpyima iiiiTpysiiii, Hnaaie- 
TaanaxcKaa n np., b pane cjiynaeB hbajihci. ochobiibim h naitoo.'iee blicoko- 
MarHesna.nBHBiM AncMiepeimnaTOM. 

B Hiicj[x{)epeiiii,iipoBaiiiiHX iiiiTpy3HHX BHAe.THiOTCH Tpn ocuoBiiLie renepa- 
hhii n.narnoK.na3a: miipoKiie TaojuipBi, npii3MBi ii neiicTBi. B raoopo-AnopiiTax 
h ra6opo-nerjiaTiiTax Aono.Tinrre.Tbiio ycTaiiaBjiiiBaiOTCH njiarnoKJia3Bi b biiao 
MHKporpacJumecKiix cpacTaimii c KBappeii ii KaJimnnaTO.M ii ero miikpojiiith. 
IIInpoKiie Ta6.Tiiij,Li, npeACTaBjiHiomne npoTOBHAeaeiiiiH MiiHepajia, b nopo- 
aax iiiiTpy3iin o6bi x iiio iimgiot iiaiiGo.nee ociiobiioh cociaB n npoHBjiHioTCH b 
EEAe nopcjinpoBLix BLiAenemiii ii .tiihsobiiahwx ooocoojigiiiih b ooraTBix ojiii- 
biiiiom nopoAax, a b pHAe cjiynaeB BCTpenaioTCH b cocTaBe a«bojibho KpyniiBix 
raoopoiiAHBix tgji (Kopobhkob ii AP-, 1963; JlnxaneB, 1965; n AP-)- TacaiipBi 
bhcokoochobhoto iuiariioKJia3a BcrpenaioTCH bo bcgx Ancf)(]jepeiiniiaTax iiht- 
py3iin (IlBaiioB n ap., 1971), no coxpaimocTB nx oolikuo Jiymne Bcero b oo- 
raTHx ojiiibiiiiom nopoaax. B Bepxmix An<M :)e P PHU . naTax - Taojiiuu.i njiarnoKJia- 
sa, KaK iipaBiuio, cii.tbiio KoppomipoEaiiM n.an Boo6m,e OTcyTCTByioT,no-BnAH- 
MOiiy, b pe3yjiBTaTe iiojihoto pacTBopemiH. npii3MaTiiHecKiie KpiicTajuiBi 
njiariiOKAa3a oopasyiOT ofjniTOBBie cpacTamiH c ojinsmioM ii nnpoKcenoM, a .tgh- 
CTOBIIAIIHC. BCTpCHaiOTCH B BIIA6 II 0IIKIIA11T 0 B 1.1 X BpoCTKOB B 3T1IX MnHepaJiaX, 
a TftK/Ke b saKa.’ieiiiiHX cjiapniix KonraKTOBux nopoA- B •ciiobiibix neniaToii- 
Aax m oik no bctpctiitb cpasy Bee Tpn MopdioAorii'iecKiix xima iuarnoK-iaaoB. 

B paccjioeniiBix iniTpysiinx naiipaB.nemiocTB npopecca KpiiCTanjiioa- 
mioHi-ioil ah (Jiff) e p e 11 u,n a 11 , n m oipaiiiaeTCH b iioBbiinciniii rn,ojio x mocTii njiamo- 
Kaa30B cmi3y BBepx iio pa3pe3y MarjiiaTiniecKoro TeJia ot miKpiiTOBBix k 
sjesoJiiiEiiHOBLiM raoopo-Ao.nepiiTaM. CocxaB n.uariioK.Ta30B 6oraTBix ojiiibhhom 
nopoA paccnoPiniLix iiiiTpysiiii oobihiio koagoagtch ot JiaopaAopa ao aiiopTiiTa. 
Eosee KHC.ABie n.nanioKJia3Bi (ojiHroK.Tra3-aiiAC3nn) BCTpcnaioTcii b cjia6oAn$- 
© e p g 11 u,ii p o B a hi i MX iniTpy3iiHX n iieAiifp()»epei[ii,iipoBaHHLix cy6ipejio T iHBix Tpan- 
nai, a Tai-o-KC b Bepxmix ropii3oiiTax iio:inoAii$$epeiin;iipoBaiiiiBix nHTpyoiifi. 
B ue-JiOM no pa3pe3y paccjioeniiBix iiiixpy3iiH nopiuiBCKoro Tiina cocxaB ruia- 
raoK.nasa ii3MGiiHeTCH ot anopTina ao ajiB6nTa.npoHBJiemiH nocjieAiinx npny- 
poneiiBi it «iuanKa\»> raoopo-AnopiiTOB (MGTaAiiopiiTOB), AiiopiiTo-, mohijohhto-, 
€neniiTonoAo6nMx nopoA, BCTpenaiomuxcH b KpoBenBiiLix nacTnx iiiiTpy3iifi 
n oniicamiBix phaom iiccAGAOBaTGAeii. HeKOTopoe npeACTaBnemie o cocTaBe 
n.Tarii0K.Aa30B 113 ropii3oiiTOB GoraTBix ojihbiiiiom nopoA AinlKliepeiipnpoBaH- 
hhx iiHTpy3iin abgt pnc. 4.4. riiCTorpaiiMa nocTpoena no iiaTepnanaM 62 iiiiT¬ 
pysiiii (fleTpononiH n nepcneKTiiBBi..., 1978), noAOiKeime pyAonociiHX iiiit- 
pysmi (HopiuTBCK-I, Ta.iuax, Manryp, IlManrAa, 3yo ii Ap.) 3amTpnxoBano. 

IljianioKjrasH AncIxiiGpeiipiipoBamiBix iniTpy.3im nweiOT 3onajiBiioe CTpoe- 
Hii8, OTpaiKaiomee iic-paBiiOBecHBie vcjiobiih KpiiCTa.A.Ansapnn MarMaTimecKoro 
pacnnaBa ii iianpaB.neHiiocTB stoto npon,ecca b xoAe cJiopMirpoBaiiiiH nopoA- 
SoiiaJiBiiocTB BcerAa npHwafl, pa3Hiipa cocxaBOB peiiTpajiBiiBix h nepinfiepn- 
hgckiix 3on Mmiepana nopoio AocmraeT 20—30 iiowepoB, a npn cpaBHeiiiiH 
pa3.’iiiHHBix rGiiepapiiH ii toto 6ojiBme. 

3bo.tiou.hh cocraBa 3ona.TBHBix KpiiCTa.T.noB ii noc.TeAOBaTe.TBiio oopa3yio- 
ihiixch renepaiyiH nAamoK.Ta3a b pasAnmiLix Timax nopoA b HeiioTopoM iipn- 
f'jEiHKeHini usieeT cxoactbo c o6m,en aah pacc.ToemioH HiiTpysim TeiiAeimHeii 
paGKiicjieHHH MHnepaaa cini3y BBepx no pa3pe3jx 9 to, ecTecTBemio, BBiTenaeT 
M3 Mexami3Ma KpiicTaJinii3aii,iioiiHOH Aii$$epeimiiapiiH, KorAa (J)opMHpyiom,He- 
CH c)ia3BI HaXOAHTCH B paBHOBOCHII C paCH.TaBOM. Il3MeHHI0mililCH COCTaB 30- 
Ha.TBHMX KpnCTa.TJIOB OTBGHaeT 3B0.TI0H,IIII XHMH3Ma paCH.HaBa B X0A6 KpIICTan- 
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Puc. 4.4. THCTorpaiiMbi cocTana 
njiarnoKJiaaoB H 3 BbicoKoniar- 
no3na.nijHiiix nopox AnflifJiepeE- 
HiiponauHtrx miTpy 3 Hii CrtCup- 
CKoii u.naTiJ)opMbi. SamTpTixoBaH 
cocTan MTruepajra ns pyxonoc- 
HbTX j'IHTpy 3 [lfl. 


naooopoT, ochobhoctl ne 


jiimHim, a Kpamme 30111.1 KpncxaxjioB 11 noc- 
neflHHe reHepamni Miraepaxa cooTBCTCisyior 
cocTaBy ocTaxoxnoro pacnjiasa. 9 to oGmen3~ 
secTiioe n oxeBiiAHoe axh n,xarii0Kna30B noxo- 
•,i;eHiie cxenyex yxiiTbiBaTB npn iisyxeiiim it. co- 
nocTaBJieHJiii Apyrux, accon,iiiipyioiniix c hiim, 
30Hajiijin.ix KpiiCTajuioB, b xacTHOCTii kjihho- 
mipoKceiioB, o kotopbix GyneT roBopnxBCH irn- 
H-;e. 113 BToro cxenyex, hto soiiaxBHHe Kpnc- 
Tajuibi b oGmpix xepxax neeyx iradiopMannio 0 
(JrasiiKO-xiiMiraecKiix ocoGemiocTHx rfiopjmpo- 
BaHiiH scero iiHTpy3HBa, b MiiHiiaTiope noBTO- 
paa ero a c n m m e x p 11 an y 10 Manpo30HaxBHocT£. 

B GBH3II C 3TIIM MO/KHO CAIITSTB, AXO 30- 
najibiiocxb njiarii0K.xa30B h ee miTeHciiBnocxi. 
hbjihiotch iieManoBaHsiiWMii noiiCKOBbiira npiis- 
iiaKaMii Aiiq)c{)epeHi],iipoBaiiHHX HHTpy3ira. Exa- 
rOnpiIHTHMM cJiaKTOpOM e.XGAy«X CAHTaTb T3K;Ke¬ 
lli uponiiii A,naiia30ii KoxeGamra eocxaBa nxani- 
0KJia3a pacc.xoeiiHLix iiiiTpy3iiH. Ecxh b pyno- 
nociiBix HHTpy3iiHX KO.xeGaiinH cocTaba nxaris- 
•KJia3a oxBaxi.iBaiox npaiiTir-iecKii Beet ii3o- 
Mop$iibiH pn a ot anopxiiTa no ajibGiiTa, xo e 
X anapcKon n MoponroBCKiix iniTpy3iiHX on or- 
pamiAiiBaoTCH toabko ociiobiibimh cocTaBaMK, 
b HHTpy3iiHX A.xaMA>i;ax, ^ereii n npyrnx, 
noBbiraaeTCH BBiuie xaGpanopa n t. A- 


XiiMHAecKHH cocxaB n,TiarnoKJia30B paccxoenHbix miTpy3iiH b cbh3ii c 
3onajiBHOCTLio KpncxaxxoB h iiaxnxiieii pa3jniAHHX renepamra ero b oahoh 
nopone naeT iieKOTopbifi ycpeniieiiiu.iii cocxaB Miraepaxa. n nooxoMy ncno.xi.30- 
Baniie ero aoxtkiio yiirn.nmTi. sxo noxoHienne. Ten ne Menee. na>i;e no otiim 
ycpeniieiiHBiM aiianii3an 3anoHOMepnocTb nocxe.AOBaxexiiHoro ii3MeiieiniH co- 
CTaBa no pa3pe3aM iniTpy3in“i 0Ka3WBaexcH oxeBiiAHOH (Ph6«b, Soxoxyxim, 
1977). Xopoinyio cxoaiimoctb c xmiiraecKnini ananiisaMH, kbk iiSBecTiio, naex 
onpenexeirae cocxaBa nxarnoKxa3a k p 1 1 c x a x x c> o n x ii a eo k h m r. MexonaMii c nc- 
noxL30BainieM niiarpaMii cocTaB — cboiictbo. yniiTbiBaH oto oGcxoflxexBCXBo, 
no MaxepnaxaM ii3Mepenira nxaraoKxasoB na q(iexopoBCKQM CTOxiiKe naMii Gwxa 
nocxpoena niiarpaMiia Ca -j- Na -f- K/Al — Si/Al axh nopon Aii<iHj>epeHu,iipo- 
BaHiiBix nuTpy3iiH (PhGob, 1974). 3xa m-iarpasisia oTicerxiiBo xejioHCTpnpyex 
3BOJiiopnio mexoAiiocTii-KHCxoTiiocTH pacnnaBa no VMeiiBiiieiimo All KOMH. 
b nxarnoKxa3ax cmi3y BBepx no pa3pe3y iiHTpy3iiH. Kpone Toro, ncnoxbsosa- 
mie OTiix oTiioineimfi axh cocym,ecTByioiiiiix axiOMOCHXiiKaxoB no3B«xnxo 
yciaiioBHTb conpHHieimoe H3Meiieinie cocthbob nxariioKxaaoB 11 KxnHoiTiip*- 
KcenoB b ra66po-noxeprixax. 

TamiM o6pa30M, nxarii0Kxa3Bi — 3to xyTKiie iiHAiiKaxopii KpiiCTaxnH- 
sapiioiniOH AHijKjiepeiiH.i'iamiH. HanGoxee ociioBiibie nxarnoK.xa3Li BcxpexaioxcH 
b BbicoKOMariie3HaxBiibix Ain} ) $ e P eiID . I ' iaTax P a ccxoeHHbix niiTpy3iiS. )Q,.xh py- 
rohochhx HHTpy3iiH xapaKTepiibi miipoKne rapnapni'i eocxaBa Miraepaxa kok 
no pa3pe3y MarMaTiixecitoro xexa, xai; n b 3 oiia.xi>Hi>ix Kpiicxaxnax. I1oxo>kh- 
TexBiibiM rfiaKxopoji npn noncuax pyAoiiociibix iiiiTpy3in”i Moryx oijixBnpoHBxe- 
hiih 6«raxbix nxarii0Kxa30iM ochobiibix nerMaxoiiAOB b iinx<Heii aHAOKOi-iTaKi.e- 
Boii 30iie Hiixpy3Hii, ocoGemiocTii Koxoprix paccMaTpiiBaioTCH OTAejXBHO. 


4.3. miPOKCEHM 

Paiiee npoBeaenHHe HCCJiefloBaHHH nossoxiixii ycxaHOBim. pa3BiiTne b 
raGGpo-AOxepiiTax A ( i$$ep0HiiTipoBaiHiMx iiHTpyaiiii flsyx xhiiob kxhhoimi- 
poKceHOB: nn'/ivOHiiT-aiBriiTOB hxh HopMaxwrHX iiii>kohhtob h peine Bcxpexae- 
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mmx GeflHLix KajiwjneM cySKajiBpaeBHx iihhioehtob, Ha opTonnpoKcenoB 
BCTpe^aiOTCH TaKJKe flBe pasHOBHftHOCTn: marnesnajK.naH (Spohsht) n H?ene- 
3HCTaa (rmiepcTeH) (roflJieBCKHii. 1959; Kopobhkob n .up., 1963; BiuiencKsS 
ii ,a;p., 1964; SoxoTyxiiH, 1964a; n np.). 

Kan 6 hho nonasaiio M. H. FofljieBCKHM ( 1959 ), npii cjiQpMiipoBaniin pae- 
cjioeHHHS HHTpyaHH Hopn.aBCKoro nma nepBHMH KpiicianjiiisyioTCfl iiopiia.it- 
HBlii IIH/KOHHT II 6 pOH 3 IIT 113 rOpHSOHTa HIIKpniOBHX raSopO-p.O.iepiITOB. Chh- 
3 y EBepx no paspesy b saBiieiiMOCTii ot cociasa Biieniaioipiix nopoa; npo- 
ncxoaiiT oopasoBaniie Se/pitix ii Goraiux na.iBipieM KiirraomipoKceitoB, mar- 
Hesiia.iBHBiii opTomipoKcen iicnesaex. ero aiecTO BanroiaeT nnaiomiT, kotophh 
b pesynBiaie HHBepcini saaieiqaeTCH nmepcieHOM (BnneHCKnfi, 1967 ). 

B saBnciiMocTii ot iicxtfliioro cociasa n ocofteiiHocieii KpncTa.i.in3apHH 
MarmaTireecKoro pacnnaBa cpe^n ipannOB BCTpenaiOTCH paamiHiiLie no cocxa- 
bv niipoKceHOB iiiiTpysmi. npiimiMan 3to bo BBiBiamie, A. M. Biraenciinfi 
(1967) no xapamepy aBomoijim ctcrasa ii pas.iiraHHM woan$iiKapnH.u nupoK- 
ceHOB BM^eniui neTijpe nma ipannoEi-ix nHTpyanii, noppasapniiB nx eipe Ha 
Marne3naiiBHLiii ii menesiiCTBiii noflTnnH (ia6.i. 4.2). Kaii c.ienyei ns btoh 
KjiaccHiJiiiKapiiii, na cyjiB$aaiioe Me#HO-nnKejieBoe opyseiieiine nepcneKTiiBHH 
EHTpy3im iiiariiesHaiiBHoro noHTiina nojimrapoKceHonoro Tuna. 

OpTOnupoKceHH b ranopo-flo.iepiiTax pacc.ioeHH&ix nrrrpy.nin aieHee 
pacnpocTpaiieiiBi, HejitenH KimnoniipoKceiiBi. CociaB opioimpoKceiioB saitoHO- 
Mepno H3MBH3PTCH b pa3pesax iiHipysiin ii b btom n-iane ceV/Kiit nH^niiaTO- 
poai KpiiCTajmnaapraoHHoii ftn<|i$epeiraiiaii,iiii, B nnupiiTOBBix raiopo-aojiepn- 
Tax pyflonocHBix miTpysiiii jKejie.'iiicTOCTB opxonnpoK-ceHa bhuic, nem y 
accopinipyioipero c jihm ojmnHHa (0.% — rnn 3S ), a b o.iiibiihoblix raoopo- 
aojiepniax coOTBCTCTBeiino iiHHie (0.x 3jl — Bunj-y O.i 4 ,, — Finis, 3 ) (CienanoB, 
1975). B c.iaooopyflei-ie.iiBix a Gespy^HBix iiHipysimx jsejiesncTOCTB opionn- 
poKcena b Haiiuo.nee m a r h c,3 n a .in h m x flii^xJiepeHijnaTax oeiaeiCH Hii>ue mejie- 
ancTOCTii oniiBima. Tan, b hiikphtobhx ii tpoktohhtobbix raoopo-Aoaepirrax 
MopoHroBC-Kiix iiiiTpy3iiii no flamiHM MHKposoHjia 0.Jr 0 7 accopimpyeT c 
OpTn„,«, a b On 28 ,g — c 0piIT 27,7 (Phooe, 3o.iotvxiih. 1977); b o^HonsieH- 
hbix nopoaax Xyiiepc.Ko-Xojiyi;aHCKoii rpynira irarpyanfi (AiiaciaceHKo h 
/ i;p., 1965) ycTanoBjieiio cootbbtc-tbphho 0.n 2 T_»a — OpxII 21 11 Oji 2 g-3o — 
OptII S4 . B 3 tom iuiane npeflCTaBJiaeT iiHuepec Xanapcaan miTpysiiH (Tapa- 
xoBCKiiii, CrapnpBiHa, 1975), 11 niiKpiiiax hot opoft onpeneneiia accopiiaaiui 
O.T 23 — Opin 30 . Iiapiiflv c jtiim :,i; 9 :h? 3 iictoctl opioniipoKcena b (jorarax 
o.ihbhhom racopo-flonepiiTax (niiKpiiTOBBix, tpoktojimtobbix) as MoponroB- 
ciinx 11 iBiaHv,i;nHCKTix HHTpy3Hii no miikpOoOiiiiobmm onpep,e.ieHim.n bhhi@. 


T a 0 a 11 a; a 4.2 

K.iaecuifiuKaiuia icHtsnux narpyanii n«> xapaiiTepy aso.iioqnn xiiMiiasia nupoKCeaox 

(iBiMPHCKiiii, 1967) 


Tun 


IIOaTnn 


Marneinanb H5r it 

Hiejje.mcTK# 

0e30aiIBIIH0BHM 

lIojHinEpoKceiiOBMii 

IiopiMLCK-I. Iiit;«- 
iiirii-I, CTiuinyowp 

CKaeprapa, Pefl-Xa.na 

| 

TpexnnpoKceBOBuit 

J!ro|ioii nopor, HuiS- 
aaii-I I 

Bc-pxHeroponannHCKaa 

— 

: 

^BynnpoKceaciB nil 

IIiiJKHeTOMonHOK aa, 

Qeanuraa 

A.uaq^aai x (oaj uy- 
auii Koira.neKcj j Aua- 
KincKaa 

— 

1 

OftHOnapoKcaHC'Buii 

Ba oyioui, YaaxaH-Ba- 
ua, 1-ii nopor, Ky- 
peucKaa, liHTpyaim- 
niiio Tpa huh Tyaryc- 
cKoro oacoeiiita 

XoaoMOJigx, A.i.oia- 

HtaX (iWCTO'TOHH 
KOMII.-IOUC) 

! UurpyyniiHMB TparinH 
HoiiKaiteHiioH Tya- 
rycKii, na.TiaromiTO- 
Ei.ie 11 cyomeaoHBBie 
fl«aepim.i oacceiiaa. 
pen AxTapaa- 

yi,[ a flpyrux pait- 




to y acctn,iinpi'K>iuHX c hhmii KaBHonapoKceHOB. Xapamep conpajKeHHoro 

M3MGHGHHH COCiaBOB OpTO- II KJIEHOniipOKCeHOB qJIH pjjfla paCCJIOeHHHX IIHTpy- 

bhh noKaaaH na juaarpaMMax-Tpaneijnflx Xecca (3o.noTyxnn, 1964a; Bujigh- 
CHiiii, 1967; Uncxaep 11 gp., 1976; ii gp.). 

JI.eTajiBnaH xap'ciKTepiiCTiiKa oco6eHHOCT6it <)hii3iiKo-xHMHxecKiix ycnosafi 
KpHCTajiaH3aunn nnpoKceii*B iiHxpy3HBHBix xpannoB npuBogmcn b page 
paSox A. M. Bn.xoHCKoro (1967; BiraeHCKim h gp., 1970; ii gp.). Oh noKasaji, 

■a To H\e.Xe3HCX0CTb HlipOKCeilOB 3aBHCHT rJISBKBIM 00pa3051 OT H3M6H6HBH 
meaoHHOCTXi-Knc;ioiBOCTH, KpeMHeKiicaoTHoeTii h nappnaaBHoro gaBjienHH 
Kncaopoga. Kpoiie xoro, c yBeanxemieu me.xoxHocTH n KpejiHGKHcaoTHOcTn 
pacnaaBa yiieHBinaexcs r.xnii03eMHCT0CTi> KansonapoKceHOB, nponcxoguT 
B30iiop^iHBie 3aueiqe-HiLT no cxeaie Ca —> (Mgr, Fe) n b Mimepaxe noBBiinaexcH 
cogepiKaHne merxo’iefi. 

Ecau paHHH.6 iiccaegoBaHim nnpoKceiiOE 6a3iipoBa.xiiCB na jiaiepnaaax 
KpncxaaaoonTiraecKHX HccaegoBaniiH uiiHepaaoB, to b nocneqHee BpoMH b 
reoaonraecKoii amepaType onySanKOBaHO 6oaee 300 xaMiraecKnx aHaraisoB 
mipoKceHOB ii npeac.TaBaaeTC-H jo3mo;khbim bhgcxii neKoxopBie cymecTBeiTHtio 
KOppeKTIIBBI II YTOXHHTb Hanin HpegCXaBJIGHKH 0 aaKOHOiiepHOCTHX II3JieKeEIi;i 
cocxasa MiraepaaoE h ocoSeHHOCTSX iix iipiiCTaji.HiisanHH. 

HjimitniipoKCCH (Kail), nai-c iisbsctho, ebjihgice nocTOHHiioit cocTau- 
jiHioiqen: Tparmos, a era cpaBHHTG.xi.EO isnoroKOMnoHGHTHBiii cocxas — 
BHCOKOUH^opHaTiiBHbai noKasRTGJiGM cpiismu-xiiMiiHecKiix yeaoBtrii KpHcraa- 
Jiuaaiiim jiarjiaranecKoro paenxasa. Hccac^OBaHna nocxegHiix aer noK&sa- 
jiii. hto ocHOEiiaH Maoca KjiH pacc.xoemiBix. H)ixpy3Hii npegcxaB.xena aBruxa- 
mii. KpoJie Toro, b nocaegnee speaiH B. B. JliiCT.xepoM c coaBiopann (1976) 
b KBapncogepiKaiHiix raGGpo-goaepiirax xaucisxoBOro ropiiaouTa oimcaH 6eg- 
HBiii raEHOSGMOM Bi.icoHOKa.TBpiieBBiii Kail giioncjigmegeHoeprirroBoro psga, 
B KOTopoM b suite JiaacTHiraaTBix npogyiiTOB paciiaga BCTpexaexcn cyon&JiB- 
itneBwii SBriiT, $epj>naBrHT. 

Og.Ha ii3 ocooeiiHocTeii KaHnonapoKConoB pygoHOCHbix paccaoenKtix 
HnxpysHii — Ha.Tinne npito BBipameiiHiix 30Ha.3BHBix (sexeiiBix ii 6ypwx) 
pasHOBiigHocTeii i-rimepaxa b paaanaEHx no cocxaBy raGopo-go.xepirrax. 
Mcnee apuaa ubgtobse soheubhoctb OTMCEaexca b gpynix jiaccanax, i-ianpir- 
Mep b ii.HTpyoiiHX KypeaCKor# paiioira (rogaeBCKiifi n gp., 1971), iiHTpysira 
yaaxan-BaBa (Bn.xenc.KiHi, 1987) n ciltjuix iora CnfapcKou n.xaT$opMBi 
(Ogokthctob it gp.. 1975). B npmiqime aoiia.xBHocTB mniiepa.xoB xapaKTepua 
g.TH Bcex rima6ncca.il hibix i.iHxpy3nii, KpHCxaiiJiKayioiqiixcH b nepaBHosec- 
hhx yc.3*Bimx. TpannoBbie niiTpysini oihocetch iiMenno k otomv xnny Mar- 
MaxiiEecKHX oopaaoEaiitiii, a h e koto pBi mu itccae^oBaTejiasia (M. O. Cmhphob, 
F. Mac.xoB. M. K. Kb8hob h gp.) HopanBCKiie pygoiiocx-iHe iniTpysnn Coiiee 
KOHKpeTHO K.XaCCIirfsimiipyiOTCH KaK Cy6By.XK3HIlXeCKIie. 

OnpacKa Kail ooyc.xoB.xena oco6c*hhocthmxi npoHB.xeHHE waanx Kowno- 
hcktob (xpoiia ii Tuxaiia) — cii.hbhbix xpoMotfiopoB. B gn^epeimnpoBaHHBix 
pvgoHocHBix iiHipysMEX ae.xeiian pasnoBiigHocib K.xll BCTpexaexcH b 6ora- 
Tfiffi OJIHBIIHOM ail^&epeHHIiaTax (nHKpHTOBHG, O.XIIBHHOBbie II TpOKTOJIQTOBUG 
ra66po-goaepim.i), a oypaa — npoaB.XHexcH caiiiocxoHTejibHo b oegntix o.xh- 
bhhom ii oeso.TiiBHiiOBBix raoopo-gojiepiiTax, a Trainee oopaciaeT oeaeiiyra b 
hhhihhx giitfxliepeKUHaTax. Se.xeiiBie K.nII iiiieiOT / .< 21,9 ax. %, a iyjiBie — 
ELiine 3Toro 3HaneHiin (Phoob, SoaoryxiiH, 1977). 

IlepBBie gaiiHiie no ocooeiniocTHii naxonigeHim ii xhmhs.mv sexeHBix n 
CyPBIX K.XFE U3 SOHaJIBHBIX KpiICTa.X.X0B 6 bI.hH OnyOHIIKOBaHBI A. FeHKHBObTM 
c coaBTopaiin (1970). OKa3aaocb, xxo giianaaon iia^ieiierriia o5m;eii me.xe3Hc- 
tocth Kali miTpy3iiii HopnatCK-I cocTaB.xnex onoao 10%, npirxeM npiiSjin- 
aiaiomnecH ii axoMy anaxenmo K0Jie6aHHH (7,1%) npoiicxoguT game b npege- 
Jiax ognoro gii^^epemijiaTa Menigy 3e,xeHOM n oypoii pa3H0BiigiiocTnroi b 
aona.x bhbi x KpiiCTa.x.xax. Hanoojibmne paanimnE no Hsejie3HCTOCTn oxMe- 
xaioxcii g.TH 3egeHBix (16%) n oypBix (25,4%) pa3HOBiigHocxeii, a b qenoM no 
paspesy pacc.xoeHHoii iiHxpysiin noBBimeHim mexesHCTocTn K.xEL ne npo- 



hcxo,ze,ht. K noflo5ntiM BLiBo^aM npiimnn b gpynie iiccJieqoBaxejiH (FoqjieE- 
ckhh h up., 1971; JJoqun, Iliai'KOB, 1971; HnaaoB n qp.. 1971). OiMeqaa 
cxonHyio c HHTpysneH HopaatCK-I cnxyaqino iia TaaHaxe. M. H. FoqaeB- 
CKHIl C COaBTOpaMII (1971) CHHTaiOT. HTO «noCTOHHCTBO COCiaBOB MOHOKJIHHHBIX 
nnp»:*KceHOB no oTHomeniiio k ochobhhm KOMnoneHTaM no Bceny paspeay hht- 
pysHE... cBiifleiejibCTByeT o BMpaBHiiBaHim napawexpaB coctohhhh Maraa- 

THH6CKOH CHCTeMH K MOMeHTY KpHCXa.TnHSaqilTI KJIHH*niipOKCeHOB». 

ZleHCTBiiTejibHo, ocHOBHHe MiniepaaooopasyiamHe okhc-jih. nepecneiai hx 
H a MKHajiM ix t. n. b o6hbhom qaa cpaBHSHHH BMfle ne gaiox npe/icxaBJieHiiH o 
Ka koh-.xhoo onpeqeaeHHoii saKOHOMepnocxn mjiw TeHqenqHii k naMenenmo. 
Ha snarpaMMe-TpanepHH Xecca KjiH iis pasanmiBix thdob nopoq o6pa3yior 
Bcero-naBcero KomnaKTHLiH poll xoaeK, CBiigeTeaBCTsya: o o.xiiskom no cogep- 
/KaHHio 9h. Bo.xji i-i Oc cacxaBe nccaeqyeMHX MiinepanoB. 

HaM npeflCTaBjiHexcfi, no npii blih c h e h nn ocooenKocxeii oopasoBaniia 
KaH npemqe Bcero cnegyex yaiirasaTB MexairaaM KpHCTajiJiHaapiioHHOii gH$- 
^epeHpnapnn, o KOTopoxi roBopnaoct npn pacciioipeimH aoHaatHHX n.xa- 
rnaK.TiasoB. KpHCTaaaH3aqna Kail b paccaoeiiHHX nmpysHHX HanimajiacE. 
c 3eoieHBix pasHOBiifliiocxeii e naKpiixoBiix raoopo-po.xepHTax go CBexao-3eae- 
hijx ii cBeTJio-KopmiHeBHX (oypnx) b oe30JiiiBHHOBi.ix raoSpo-go.xepitxax. 
B xoqe npopecca Kpi-icTaaaii3aqnn Haqaaiiins cpasH •opaciann noaqHiiMii 6j- 
pO-KOpiIHHeBMMII. $OpA[IipOBaHTie KOTOPHX OtyTJT,eCXBJIHJIOCL 113 ocxaTonixoro 

pacnaaBa. Koaedanno Hjeaeancxoc-ni Kail b npegenax oqHoro xina nopoq, 
o KOTopoxi vine cooSipaaocb, oTpajuaox qaana3*H usaieiieHiia xnwnsMa pacnaa- 
Ba axoro ropnsoHxa ox naaaaa go i;onn,a KpiiCTanansaiiHn Miinepa.xa. IIobh- 
menne ateaesHCTOCTH nepii(|)epnnecKnx naciei? BonaatHHx KpncxaaaoB Kail 
HBaseiCH oSiqen saKOHoiiepiiocTtio qjia Bcex ninaonccaxHMx 1 iHTpy 311 .fi h 
a$$y3nBHMx nopoq hq xojibko xpannoBOH $opuaqnH. IleiixpaaLHiie Haem 
KpncxaaaoB Kail necyx iiHiJtopMaqino o nanaae KpHCxaaJiiisaqiiii Mimepaaa, 
a nepin^epimecKiie — o 3aBepmai»mex[ 3Tane. B peaoii gan gs^^opeHiinpo- 
BaHHHX nirrpysim nopiuiBCKoro Tima. Kan nsseciHO. noc:ieqoBaTejii>HOCT& 
MiiH e p a a o o 6 p a s o b an n h nqex cnnsy ssepx. Bbojiiouha xhmhsus pacnaaoa maa 
ox se.iei-itix k oypuM Kail, noaxojiy iisMeHeniie cocxasa Kail no pa 3 pe.?.y 
HHxpyaHH neaecoo6pa.3Ho paccMaxpHsaTi. no gcHxpaa&HKM ero nacxsM so- 
naabiibix KpncxaaaoB, a b cbjish c oTcyTCTBiiOM tbkobbix gamiux. nanpas- 
aeniiocTt npoqecca mojkho npocaeaiiTt, j'aHTBisaa iiBexoByio soHaatHOc-Ta; 
MiiHcpaaa. 

Kan obiao noxaaauo Haatn pause (PaCon. 3oa#TyxiiH. 1977). jKeaesnc- 
toctb Kail H3MeHHGTC3 ox 15 go 57 aT. %. Ha riTCTorpaMsiax pacnpeqe.aeHHH 
sneaesncxocTii Kail, no nopoqaM paccaoeHsiax nnxpysnHHopna&cKoro xima msk- 
CEMyst /KeaeaiiCTOCTH nocaeqoBaTea&HO caejqaexca ox rniKpnxoEi.ix k oesoaa- 
bhhobum raSopo-qoaepuxaM. 3 th riicxorpaMiviH 6uan noexpoeHH qaa KaH 
no innaM nopoq 4e3 pasaHHiin hx onpaciai, tbm ne MSHee npeo5aaqaniie araao- 
jneaesiiCTLix seaeHBix pasnoBiigHOCxen b hi&khhx qa^^epeHqnaxax, a 6oaee 
meaesHCTWx oyptix — b Bepxi-mx qn^qsepeiinnaTax oxneTaiiBO noKasHBaei 
ooinyio TGHqoHqHic iibmghghhh cocxaBa mmepana. IlpyroS HamagnBiii npa- 
aiep noBiimaiomeiicH >i;eae3HcxocTn Kail cniisy usepx no paspesy pac-caoeuHMX 
HHTpysnii ii, Hapaqy c axuai, yeeanneHiin ee b i-ianpaBaeinni qeHxp — npaii 
b soHantHHx KpncTaaaax npnseqeH na quarpaMMax, c-BH3HBaioiqHX 
(Ca — Na + K)/2Fo — Mg/ZFe (puc. 4.5). 3qec& na $par:,ieHTe a noKasano 
nonoHiemie Tonen Kali pyqonocHHx nnipysiiii aopaabCKoro xnna, niiTpy3Hii 
BocTOHHoro Gopia TyiiryccKon cniieKnnsBi (sqeci. ii qaaee no qasHHM Bnaen- 
CKoro, 1967) ii ci-ijiiiob i#ra CeonpcKoii naaxiIiopjiBi (BaaqnsrapoB, 1962: 
OeoKTncxoB ii qp., 1975). Kali qsyx noc.xeqiinx panonon ne mieiox bhcoko- 
MarnesiiajibHBix pasnoBiigHocxeii ii pacnojiaraioTCfi b ouaacxn oypwx Kali 
pyqonocHHx iiopnnBCKnx iiHTpyanii, Koxopue b cboio onepeqt qaiox innpoKHH 
qiianasoH KoneoamiH JKejiesnc'ToCTH. Ha puc. 4,5, 6 BnqHO, T ixo b nopnabCKax 
HHxpy3HHX se.xenBie Kali — BwcOKOMarnesaaa&HHe, a oypne — Hieaesnc- 
TBie, npnneM noBLnneiine iKeaesiiCTOCTii nponcxoqHT b Hanpasaeann ox hhk- 




Puc. 4.5. flnarpasiMa (Ca + Na + K)/SFe — Mg/SFe a.in KjiII paccaoeHHHx cepai 

nopofl Hiicfx|)epeHi^npoBciBHHx iiHTpyanii. 

a: 1 — Hopn.TibcK-I, Taraa?:, MaHTyp, Hanoxoa; 2 — miTPyami BOCTO'iHOro SopTa TyHryccKOfi cpmeKjiir 
3Li (yjiaxaH-EaBa, AjiaMfl/Kax, XouoMOjiax, Hhjkhhh To?iOa, Himniua, BaBynaH, BeJinHrHa); 3 — Tgjic- 
TOMLICOBCKHij. yCOJIbCKIlil II MapryjttOJIbCHHH CHJlJIbl. 

6: nHTpy3im nopiuibCKoro Tuna (HopnjibCK-I, Tajinax). 1 — niinp htobbih r-a; 2 — oJiHBHHOBbifi r-n; 
3 — oanEiiHCosep/Kaimii'r ii OesojiiiBUHOBHii r-;n; 4—TpoKTOJiiiTOBbrii n ojihbhhob bim r-n. 3ajmTbie oCosna- 
HeEK« — sejieHBie KjiII, He3aJiiiTbie — oypbie. 
e: Tojictojihcobckiih ciijiji. 

piiTOBbix k 6eaoJiiiBHHOBbiM raoSpo-jiojiepiiTaM. Cxo^Han tbhabhiiiiih noBBime- 
huh >KP.Tie3iiCTOCTn b 30 Ha.nbHHx KpiiCTajuiax KjiII OTMe’iaeTCH TaKJKe b ra6- 
6po-30JiepHTax Tojictomhcobckofo cujijia (puc. 4.5, e). 

OTpnpaa npeflCxaBjieHHe o <iiioctohhhoii cocTaBe» KjiII hophjibckhx 
BHT py3iifi, b KaxecTBe noKasaxejia Kpiicxa.i.itisapiioHHofi flii$$epeHpHaiiHH 
<5 bijih npen.xoiKeiiH (Phdob, 1974) oTHoniemiH (Ga 4- Na + K)/A1 — Si/Al, 
KOTopne paccMaTpiiBajiHCb jijih Mimepajia iia pa3jinaiiBix tiihob nopofl. 
Ha fluarpaiMMe, nocTpoeHH»ii b axiix KoopmmaTax, to^ikii aHajm30B KjiII 
BHTuniBaioTCH y3Koii iienoHKofi c MiiHiiMajiLiioii njicnepciieft. B jieBofi xaCTii 
jjuarpasiMbi k o h ne ht pi:py mtch b bi c o k o r .x k i i o 3 e m ii c t bi e KjiII ii3 niiKpiiTOBBix 
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Pwc. 4.6. ^narpasiMa CaO — Si/Al j/ih raiiHOniipOKceKOB n3 TpannOB n yatTpaocHos- 

HHX nopofl. 

1 — pyMHOCHKe iiHTpysim TaJiHax si HopnjibCK-l; 2—HHTpyamt rara CnSiipcKOii nnaTijrapMbi; 3 >— 
HHTpysHH KOCTO'iHOro SopTa TyHryccKOii CHHeKJiE3bi; i — n»Jia pacnpocrpanemia Kan y. itTpaoCHOBHbix 
nopon h iiHTpysiui Caaeprapa. nacTpaemme no iiaTepuanaM H. .TE. IXoopenoBa n sp., (1971 r.), 
21. B. AratpoHOBa n »p. (1976), 10. P. BacimbeBa, B. B. oonoryxiraa (19,5). 


ra66po-flOiiepiiTOB, b npaBoii — oexnBie rjniHOBeMoji n SoraTtie Kpeitne3eM0M 
KjiII ii 3 oesojuiBHiioBHx raGopo-xonepiiTOB, siejiijy nuiin — KjiII ns ojiiibii- 
hobbix nopofl. KjiII ii3 ociiobiilix neniaTOHXoB xaiOT mnpoKiifi xnana3oii KOJie- 
GaniiH oTHoineimii, oSycjiOBjieinitiii Bapiianiimin cociaBa BMemaiomnx nopofl 
ii ocooeimocTHiin nx (jpopimpoBainin. CymecTBOBaime 30iiajiBiiBix KpiiCTajuioB 
h nocxeneiiiiBie nepexoflH r.ieiKxy Timaim nopofl xaiOT HCKOTopoe nepenpBiBa- 
Hiie nojiefi pacnpocTpaHeiniH KjiII oTflejitHBix flH$$epeHpnaTOB, no o6in;aH 
TeH^CHuiia Ten ne lienee coxpanaeTCH. ConpaiKeHiioe iiBiieneHiie yKa3amiBix 
OTHomeiiiiii b cocym,ecTByioio,iix KjmnoniipoKceHax ii njiarnoKJiasax cmifle- 
TGJEBCTByeT o cxofliioii saKOiroMepiiocTn b ii3JieiiGHiin cocraBa 3Tnx Mimepa.ioB 
s xoxe KpiiCTaa.7iii3a'u,iioiiiion xm^cpeimiiaujiTi n oTpaaiaeT sbojiioiijuo m,e- 
jiohiioctii-kiicjiothoctii pacn.xaBa. 

CoflopaiaHiiG KajiBUiia b KjiII, Kan obijio OTMeaci-io BBiine, inupoKO Bapini- 
pyGT. EoraTBiG CaO KjiII cbokctbpiiiibi BBicoKOMariie3iiajibiiBiM t^ikJ) tjiepen ii,ii a- 
Taxi paccJioeiniBix niiTpy3iiH n oiaacTn cy6rn,e.riO'iHi>L\r npoH3BO,n;HH.M TpannOB, 
HMeron^iix, Kpome xoro, n BBicoKyio rjniii03eMiiCT0CTB. KjiII HopiuiBCKiix pyflo- 
hochbix iniTpy3ini no KajiBU,iieBoc r ni oTaeTmiBo bbi^gjihiotch cpeflii xpyrnx 
xpannoBBix iiHTpy3iiii n 3aiii«iaK)T npoMeaiyToaHoe nojioiKeHiie Menifly KjiII 
yjiBTpaocHOBHBix nopox pa3JimiBix mopxiannii ii TiinnaHBix 6a3ajiBTOiiflHBix 
iiiiipy3iiii (puc. 4.6). Il3MeHeinie KaabipieBOCTii KjiII b HanpaBjieiimi n,eHTp — 
Kpaii 30iia;iBiiBix KpiiCTajuioB ii CHii3y BBepx no pa3pe3y paccJioeiiHoii cepim 
nopofl iiiiTpy3ini conpaaieHO c ii 3MeHeHiieM coflepHiaHiia Ah Koiin. b accopim- 
pyioipax c K.xII n.nanioKJia3ax. C.aei],yeT otjictiitb, hto HanpaBJieHHocTB 113 - 
MGHeHiia xiiMii3Ma b 3ona.TiBiiBix KpiiCTajuiax KjiII, n^ymaa c yMeHBmeHiieM 
coflepaiamiii Ca#, AI 2 0 3 n noBBiineimeM Si0 2 , xapaKTepHa fljia MiiHepajia 113 
MHTpy3HH TpannoBofi c^opMapun b OTJUiaiie, Hanpimep, ot paccjioeHHBix 
MiiTpy3iin ciiPHHT-raiiopoBoii (jpopMapini (KpiiBeHKo 11 xp., 1974). 

MiiKpo30HXOBoe. npo<J)iiJiiipoBaHne 30HajiBHBix KpiiCTajuioB KjiII no3Bo- 
jihjio B. B. ^ncT.xepy (1977) yTonmiTB xapaiiTep H30Mop<J)ii3Ma b Mimepajie 11 
ycTaiioBiiTB xobojibho HHTepeciiyK) ocoGghhoctb 3tiix 3aMem;eHHii. OKa3ajiocB, 
hto b K.xII miKpiiTOBBix ra66po-;io.iepiiTOB noBiimeHiie HieJie3iiCT0CTii nepn- 
(jpepnnecKiix nacTeft 30iia;iBHBix KpiiCTajuioB CBH3aH0 c H3MeHeHiieM cootho- 
ineniifi Ca — Fe npit cpaBHHTGJiBHo nocTOHimoii MarHe3iiajiBH0CTii, a b xpy- 
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Puc. 4.7. KoHU.enTpaij.iiOHHMe iquiBwe pacnpe^enemiH Fe, Mg, Ca b 30 - 
iiajiBHMX KJimitrnrpoKcenax 113 miKpiiTOBoro (I) 11 6e30jiHBiiHOisoro (II) 
ra66po-ao.aepHTOB (^ncjnep 11 ap., 1976). 

rax giKjxjiepeimiiaxax miTpysini nponcxogiiT liSMeiiemie Mg — Fe npn otho- 
CHTeXLIIOii CTa 5 lI. 1 T)HOCTII KaXLgilH (puc. 4 . 7 ). 

HeiiaaoBaaiHoe snanei-ine b cocTaBe KnII iimokjt jia.iHe KOJinonenTH. co- 
Hep>KaiiiiH KOxopHX nopoio npeBHinaiOT i Bec.% 11 oTHOcnTenBiio Koxopaix b 
reojioriraecKoii JimepaType cyipecTByiox pasjinntiBie cy>KflCHHH. 

fleTajibHoe nccjiegoBaime no pacnpe;(ejieHiiio TnTana 11 xpoaia b Kail 
c HcnoJiBBOBamieM Gojibmoro KOJiunecxBa nacTHbix ximnnecKiix onpogeaenna 
okhcjiob §hjio npoBegeno M. H. FogacBCKiiM c coaBTopaain (1971). Flajin 6h- 
jia paccMoxpena saBncnMocxt co^epvKanim TiO* 11 Cr 2 0 3 ot oflipeii >Keae- 
3HCTOCTH (/) Miniepajia b nopogax paaJiiranHx ^opiiapaft, b tom niicne 11 xpan- 
noBOH (PfiooB. 1978). B nacTOJnpefi mane npaBogsTca rpa$nim (puc. 4.8. 
4.9) gJiH .Kail 113 11 .HTpy3iiBHi>ix TpannoB CnoiipcKoii naar^opHti b cpamieinra 
c HeKOTopBiMii TnnaMn nopog apyriix cjiopMannif. a t atone MaxepnajiH gjui 
3 oh a JI liibi x k p 11 c t a ji ji 0 b . 

Fla puc. 4 . 8 , a nngiio, nxo c YBejra’iemie.u f jmieiiij) xonei; pacnagaeicn 
na Tpn ochoeiihx xianpanaenira: itpyioe (menomion yKJioii), nonoroo n npn- 
6 .iH 3 KaiomeecH k cyGropnsoHxajibHOMy (uacecTKOBO-jijejio’iHofi ynnon). Ilo.no- 
roe nanpaBneime npn gantneiinieM noBiaineHnn / nopexogiiT b ropiioOiixajib- 
Hoe. ITone Tonen cpeppcrabopo Ci;aeprapga loteex BepxHioro rpamipy npa 
Ti0 2 —• 1.7 Bee. %, cooTBeTCTByioipyio K,;ili hb cpeppo/piopiixoB ti rpano<J)H- 
poB (JPhoob, 1978 ). fljin nopofl Cnaeprap/ja Gninn iicnonbaoBastbi aanriHa 
II. JI. y(o 5 peqoBa 11 gp. ( 1971 ) 6 es ynoxa bo 3 xio;khoto saBbnuemiH TiO* 3 a 
cnex npiraiecn pyflHHX Mimepa.TOB, 0 KOTopwx roBopiuca b paooTe (Ilecxe- 
periKO, AnLMvxa.MegOB, 1973 ). 

B none miKpirroB — ipenonnwx nnupirroB GasajibTongiiHX ^opMapiisi 
(cm. pnc. 4.S. a ) Jio>KaTca tomkii KjiTI, na;; npe.Biuio, ns Goraxaix ojiiibhhom 
n opofl paccjioeHHHx xpannocHx miTpysnii, npnne.M tobkii KjiII MopoiiroBCKirx 
HHTpysiiix KonpeiixpiipyiOTCH b Bepxneii nacnx m.neu$a, a pan gpyrnx iniTpy- 
3 hh oHii gaiOT HeKOTopBiii paccec B/ipJib BepniKajiBiioil ocn. ,I(jih pygOHOCHbix 
iimpysini BOo6in,e xapaKTepnw mupoKiie Koneoaimn tut a hiictocth KjiII game 
b npege.nax •gnoii nopogH npn neSoJitinnx iiSMeneniiHX f. OgniiontiHe xonKn. 
pacnojiaraiomneca BflOJir. itpyxoro nanpaBJiemin, npeflCTaBJiaxox KjiII na 
in;ejio'nn.>ix raoSpoHflOB Tajmaxa a Bepx.iiei’op6nani'XHCKou iiiixpysxin, cioga 
>ne jiO/KaTca KjiII es cyoxpe.xonnoro xpaxngojiepnxa. OxaeuinBo pacnagaxoTcn 
no mejioHHOCTn na gua iujieii$a oSorameiraBix Ti0 2 KminonapoKcenoB Mapry- 
gojincixoro (BnagiiMiipoB, 1992 ), ToJiCTOMHCOBCKoro 11 ycojibcnoro ctijijiob 
((peoKTnexoB 11 ffp., 1975 ) 11 oegHHx axnai okiicjiosi KmiHomipoKceiioB ns xrax- 
py3nii Bocxonnoro 6opxa TynxyccKoil cnaeK«H3H (Macaiixnc, 1958 ; Bhjich- 
ckiih, 1967 ). HanGojiee otmotjuibo xapamep iiSMenemtH THTaHncxocTH sonajib- 
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hkx KpiiCTamioB KjiII Biij;eH Ha (JpanieHTax (cm. puc. 4.8, 6 ). ^jih KjiII 113 
miKpuTOBBix ra66po-flojiepiiTOB Tajraaxa n HopiiJiBCK-I oTMenaeTcn pe3Koe 
yBejniHemie TiiTaHiiCTocTii npn MiiHiiMajiBHOM noBBimeHim / (mejioHHoii yK- 
jioh). B Kjin ii 3 SoraTBix ojihbhhom nopoA Apymx HHTpy3iiii (HanpiiMep, 
MaHTyp, HaKoxo3) HanpaBJieniie H3MeHeHiiH TiiTaHiiCTocTii MeHee KpyToe, 
a b pnAe oSbcktob em,e 6ojiBine BBinojianaiBaeTCH, cooTBeTCTByn mejionHo- 
ii3BecTKOBOMy nyTii KpiiCTaJumsapiin pacnjiaBa. IIocjieAHee HanpaBJieniie 
xapaKTepno aScoJiioTHOMy 6oJiBmiiHCTBy paccjioeHHBix iiHTpy3iiii, 3a iickjiio- 
HeHiieM iiHTpy3iiii c bbicokoh pyAOHacBimeHHOCTBio, b kotopbix 3Ta TeHAeHpiiH 
npoHBjineTCH tojibko b BepxHiix An$<)pepeHH;iiaTax, a KjiII hiikpiitobbix ra6- 
6po-AOJiepiiTOB iiMeiOT m,ejioHHou yKJioH. 

Hsynemie KjiII 113 MarMaTimecmix nopoA pa3JiiiHHOH mejioHHOCTii h KpeM- 
HeKiicjioTHOCTii, npoBeAeHHoe A. M. Biijichckhmc coaBTopaMii (1970),noKa3aJio, 
hto noBeAGHiie TiiTana b KjiII «onpeAeJiHeTCH KpeMHeKiicjioTHOCTBio ii He 3a- 
BIICIIT OT Ui;eJXOHHOCTHi). OhII npiIXOAHT K BBIBOAy, HTO B HeAOCBIipeHHBIX KpeM- 
HeKiicjioToii nopoAax c ojihbhhom ii He$ejiiiHOM KjiII iiMeiOT pe3KO noBBimeH- 
Hyio TIITaHIICTOCTB, He3aBIICIIMO OT mejIOHHOCTII, yCJIOBHII (JopMIipOBaHIIH, 
a KjiII HacBiipeHHBix KpeMHeKHCJioTon nopoA BcerAa iiMeiOT noHiDKeHHyio tii- 
TaHIICTOCTB. KpOMe Toro, ynOMHHyTBie aBTOpBI CHIITaiOT, HTO Ti II30M0p(|)H0 
3aMein,aeT Si, HaxoAHCB b rpynne Z. 

IIp ob eAeHHBie hhmii iiccjieAOBaHHH (Ph 6 ob, 1978) noKa3ajni o6paTHoe: 
TIITaHIICTOCTB KjiII npeiKAe Bcero 3aBiiCHT ot mejioHHOCTii nopoA- 3 to oTnacTii 
mo/Kho npocjieAHTB ii Ha pnc. 4.8, a, rAe KOJinnecTBO TiiTaHa b KjiII yBejninii- 
BaeTCH B pHAy nopoA OT yjIBTpaOCHOBHBIX K IH,ejIOHHO-yjIBTpaOCHOBHBlM n ot 
HO pMHJIBHBIX HIIKpiITOB K mejIOHHBIM. CxOAHaH TeHAeHpiIH IIMeeT MeCTO II 
B pHAy OCHOBHBIX HOpOA, y KOTOpBIX TIITaHIICTOCTB KjiII B03paCTaeT HO HanpaB- 
Jiemno ot HopMaJiBHBix k mejioHHBiM ra66poiiAaM. 3 to BnoJiHe comacyeTCH 
c npeACTaBJieHHHMii B. C. CoSoJieBa (1949) o bjihhhiiii noBBimenHou mejion- 
hoctii ii OKiicjiiiTejiBHoro noTeHpnaJia Ha npeiiMymecTBeHHoe BXontAeHiie TiiTa- 
Ha b cnjiHKaTBi, a ne b okiicjibi. TaK*e HeAocTaTOHHO ocHOBaHiiii yTBepiKAaTB 
06 H30Mopc[)ii3Me Ti tojibko c Si. Kai< H3BecTH0 113 SKcnepiiMeHTajiBHBix pa6oT 
(I^BeTKOB, 1951), Ti b nupoKceHBi MonieT bxoaiitbb Tpex -ii neTBipexBajieHTHoii 
$opMe, npuneM $ii0JieT0B0-p030BBiH (6ypBiii, KopiiHHeBBiii) pBeT n njieoxpoii3M 
TiiTaH-aBriiTOB A aeT JiiimB Ti 3+ . B npoBeAeHHBix sncnepiiMeHTax BxoiKAeHHe 
Ti 3+ b KjiII b aobojibho 6 ojibihiix KOJiiraecTBax ocymecTBJiHJiocB npn HaJiiinnn 
rJiiiH03eMa b cocTaBe CaTi 3+ (AlSi)O 0 , t. e. b mecTepHyio KoopAiiHaii;Hio. 
B cjiynae oTcyTCTBim A1 2 0 3 b ohbithx Ti c TpyAOM bxoahji b pemeTKy 
KjiII H3-3a orpaHimeHHoro ii30Mopi|>ii3Ma c Si. CTaTiiCTiinecKiie paSoTBi no 
KjiII (KoSpepoB n AP-, 1971) noATBepAHJin bo 3 mo;khoctb H30Mopc()ii3Ma Ti 
KaK c Mg, TaK ii c Si, xoth o MacmTa6ax BxoiKAeHiiH Ti 3+ ii Ti 4 ^ b Ty iijih 
irayio ho3iih;hio noKa roBopiiTB He npiixoAHTCH, hockojibkv ohii He onpeAe- 
JIHIOTCH oSbIHHBIMII XIIMIIHeCKHMII lieTOAHMII. 

F. B. HecTepeHKo n A. H. AjiBMyxanieAOB (1973), paccMaTpiiBan TiiTaHiic- 
toctb KjiII ii3 AH^epespupoBaHHBix TpannoB Cii6npcKon njiaTijbopMBi h 
HHTpy3im CnaeprapA, npuxoAHT k BBIBOAy, hto coAepiKaHiie Ti0 2 b KjiII He 
MomeT npeBBimaTB 1,0 Bee. %, a iiMeiomiieca b jiiiTepaType onpeAeJieHiia 6o- 
jiee bbicokiix 3HaneHiin omicjia ohii oSbhchhiot 3arpa3HeHiieM npo6 pyAHBiMii 
MHHepajiaMH. T. K- ^eoKTHCTOB c coaBTopaMii (1975) cmiTaioT 3tii bbiboabi 
HeoSocHOBaHHBiMii, nocKOJiBKy BBimeyKa3aHHBie aBTopBi, o6jiaAan orpaHiineH- 
HBIM KOJIIiaeCTBOM aHaJIII30B, HKo6bI He yjIOBIIJIII 3aBIICIIMOCTH COAepHiaHIIH 
Ti0 2 ot /Kejie3iiCT0CTii KjiII ii, KpoMe toto, iimii He Sbijiii ynTenBi HMeiomnecn 
b CnaeprapAe n OTcyTCTByioipiie b Tpannax Cn6iipcKOH njiaT^opMBi ooora- 
meHHBie Ti0 2 BBicoKo>Kejie3iiCTBie KjiII. 

OTHOCIITejIBHO B03M0/KHBIX KonpeHTpapiiH Ti0 2 b KjiII mohiho bhobb 
o6paTiiTBca k AnarpaMMaM Ti0 2 — /, npiiBeAeHHBm HaMii b pa6oTe (Ph6ob, 
1978). HaKonjieHiie Ti0 2 b KjiII hpohcxoaht rjiaBHBiM oSpasoM c noBBime- 
HIieM meJIOHHOCTII nopoA npn HCSIiaHHTGJIBTIOM HOBBUHeHIIII H<ejie3IICTOCTH 
MiraepaJia. B iiHTpy3HHX, KpncTajiJin3yK>tn,nxcH no cnaeprapACKOMy nyTii, 
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Puc, 4,S, ^iiarpaMMa Ti0 2 — / K.-iKHORKpoKceHOB ks ketfvskbhhx TpannoB Cnonp- 
ckok njiaTtpopMKC (a) ii (pparMeex aosajtbnux KpiiCTajuioB (6). 
a: 1 — Tajraax, HopmibCK-I, MaHTyp, Haboxoa. ropu ^epuois; 2 — BepxKeepraaaxcKafl, pyn. 03ep 
Horo, ropn nerMaTHTOBoii, IlepBHii. BTopois noporn, p. KypeHHE, BepxHer#p6Ha*inHCKafl; 3 — HHTpy- 
ami BOCTO^Horo OopTa TyHryccKoi* cnHeK.nu3K; 4 — 39BTpy3KB jora GhOupckim njiaxifcopMbi; 5 — HniKHe- 
(ifOKUHCKaa, BepxHenHCHHCKaH h Mop OKr#BCi-:a n rpyanu uHTpysuis; 0 — chjijili THTaH-aBriiTOB hx ROJie- 
pHTOB. IlyHKTIip OM OKOHTVpeHfcl 1X033 paCnpOCTpaKeHHH K.llII V:3 IXOpGR »a3JI0HHHX THOOB H (fcOpMaijnfi 

(Phooe. 1978). 

6: 1 — nunpHTOBBiii r-R; 2 — ojikbiihobhbh r-ac 3 —• GesojiKtHHOBbii? t - ji ,. 3aJiHrwe tohkh — ijeHTp kphc- 
TaajitB, HesaaiiTtie — nepxH&epnqecKjae jsx nacra. 

cyflfl no nonoroMj' Hannony nuieii$a Tonen K.iEE (PhGoe, 1978), He npnxonsT- 
ch o>KHflaTb bbicokiix co^epHOHHH Ti0 2 aa>ne b Bi>icoKO>Kejie3HCTHX KjiII, 
ecjiii He aonycKaTt bo3mo>khoctb 3arp>i3iieiiHH npo6 OKHCHO-pyflHHMH MHHepa- 
jiajiH. B to >ne BpeMH nejibsn orpaKiraiBaTb KOviH’iecxiio Ti0 2 b KjiII H3 Tpan- 
hob 1,0 Bee. %, nocKOJibKy Ha CiioupcKofi njiaT^opme H3BecTHH, xoth h cpaB- 
HHTejibno cjiafio pa3BHTbie, cy6me«io*iiibfe /lo.iepmbi 11 oasajibTBi. a TaKHce 


CrjO ,f«ec.%) 
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Puc. 4.9. fliiarpasiMa Cr 2 0 3 — / pa KJiiiH*nnp«KceHOB ns jiHTpyaiiBHHX xpan- 
hob CnonpcKOH naaT^opiSBi. 

a: TOBKaMH noKaoaHU KjiII TpannoB, ok GHxypo minis m.neiicj) — KjiII yjibTpaoCHOBHHX 
nopoa no MaTepnaJiaM A. jl. HoSpenoBa H ap. (1971), JI. B. Ara$OKOBa D ap. (1976). 
C: nojiomeinie Kan him oTaeatHBix HHTpyasiif Ha (iiowe rajieiitjia Toaen pyaOHOCHtii nHTpy* 
3iiit. OparMeiiT juih aOKE.ibHhix kphcts-'ijiob Kan paccjioeHHbix nHTpysna. 
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mejio^HBie ra66poHA H ( B T0M nucjie h b coeTaBe paccjioeHHBix HHTpy3nn), ko- 
TopBie, cyAH no ycTaHOBJienHoii 3aKOHOMepHOCTH (Ph6ob, 1978), 6e3ycjiOBHO, 
AOJI/Khbi C0Aep>KaTb n coAepntaT aobojibho BBicoKne (6ojiee 1,0 Bee. %) kojih- 
necTBa Ti0 2 . 

BojiBmoe 3naneHne npn paccMOTpemra Bonpoca <J)opMnpoBaHnn paccjioen- 
hbix HHTpy3nn HMeeT noBepeHHe xpoMa b KjiII. M. H. FoAJieBCKHii c coaBTopa- 
mh (1971) OTMenaioT, hto o6oram,eHHOCTb 3thm okhcjiom 3ejieHBix Kjin H3 hhk- 
pHTOBBix ra66po-AOJiepnTOB «HBJineTCH npuMBiM OTpajKeHHeM npomeAmero 
npopecca AH$$6peHii;Hai];HH». PacnpeAenenne Cr 2 0 3 b KjiII HHTpy3HBHBix 
TpannoB b 3aBHCHMOCTH ot o6m;eu Hiejie3HCTOCTn HMeeT napaGojinnecKHii xa- 
paKTep (cm. pnc. 4.9). ^jih cpaBHeHHH Ha 3tom n;e rpa$iiKe npHBOAflTcn rpa- 
hhijbi nuieu^a ToneK p^n KjiII yjiBTpaocnoBHBix nopoA rnnep6a3HT0B0ii $op- 
MapHH (Ph6ob, 1978). OcoSeHHOCTb KjiII TpannoBoii (fiopMapHH (na rpa<|>HKe 
poii ToneK) 3aKJiioHaeTCH b tom, hto MHnepajiBi H3 yjiBTpaocHOBHBix accopna- 
h;hh paccjioeHHBix HHTpy3HH no Cr 2 0 3 — / He paioT nocTeneHHBie nepexoABi 
K KjiII rnnep6a3HTOB, a o6pa3yioT HHAUBHAyaJibHBiii nuieu(|) c nocTeneHHBiMH 
nepexoAaMH ot AnWepeHpnaTa k AH^^epeHpHaTy, CBHAeTejibCTByn o eAHnoii 
AJiH nopoA 3aKOHOMepHOCTH pacnpeAeJieHHH OKHCJia. HaKonjieHne Cr 2 0 3 b 
KjiII 3thx A®yx (JopMapHH nponcxoAnT npn pa3JiHHHOH / MHHepaJia. 

Han6ojiee xpoMHCTBie 3ejieHBie KjiII, Kan y?Ke OTMenajiocb phaom nccjie- 
AOBaTejiefi, BCTpenaioTCH b hhkphtobbix ra66po-AOJiepHTax pypoHOCHBix pac- 
cjioeHHBix HHTpy3HH (HopHJibCK-I, TaJiHax, ropa HepHan, ropa 3y6, MaHTyp 
h AP-)- A Hana30H H3MenenHH Cr 2 0 3 — / b KjiII sthx HHTpy3HH npaKTnnecKH 
oxBaTBiBaeT Been nuieii(|), o6o3HaneHHBm na pnc. 4.9, 6 , b cbh3h c neM Bapna- 
pHOHHBie JIHHHH A-M HHX He HOKa3aHBI. Ha rpa$HKe BHAHO, HTO B pHAe HHTpy- 
3 hh (CnaeprapA, MopoHroBCKan rpyima HHTpy3eii), HMeioipnx nHKpHTOBBie h 
T poKTOJiHTOBBie ra66po-AOJiepHTBi b cbohx pa3pe3ax, xpoMHCTOCTb KjiII oc- 
TaeTCH aobojibho HeBBicoKoii. Ha (JjparMeHTe AnarpaMMBi (cm. pnc. 4.9, 6 ) 
noKa3aHa TeHAeiipHH H3MeHeHnn xpoMHCxocxii b 30HanbHBix npHCTaJiJiax 

K.tH: yMeHbmeHHe Cr 2 # 3 c noBBimeHneM /. KpyTBie BeKTopBi xapairrepHBi ajih 
S oraTBix ojihbhhom nopoA, a no Mepe nepexopa k GepHBiM ojihbhhom ra66po- 
AOJiepHTaM BeKTopBi BBinojiaHiHBaioTCH, npoHCXOAHT pe3Koe yBejinneHne / b 
H anpaBjieHHH peHTp — Kpaii 3onaJibHBix KpHCTajuios. B pejiOM KOJieSanHH 
Cr 2 0 3 — / npoHCXOAHT b npeAeJiax napaSoJinnecKoro nuiefl$a. 

P accMaTpHBan xpoM KaK noi;a3aTejib TJiyGnHHOCTH (JopMHpoBaHHH Mar- 
MaTHnecKHX pacnjiaBOB, moikho CHHTaTb, mto HanSojiee oSoraipeHHBiMH 3thm 
KOMnoneHTOM 6ypyT npopyitTBi KpHCTajiJiH3apiiH HanSojiee rJiySnHHBix MarM, 
K KOTOpBIM H OTHOCHTCH pyAOHOCHBie HHTpy3HH. OTCIOAa nOBBimeHHaH xpo¬ 
MHCTOCTb Kjin — 6jiaronpHflTHBiu hohckobbih npii3HaK ajih pypoHOCHBix 
HHTpy3HH. 

TaKHM o6pa30M, opeHHBan ocoSchhocth npoHBjieHHH h XHMH3Ma KjiH 
AJin pejieii nporH03HpoBaHHH cyjib^HAHBix MeAno-HiiKejieBBix MecTopo/KpeHHH, 
OTMeTHM CJieAyiOipHe HX OCHOBHBie npH3Hai<II. 

1. HanSojiee nepcneKTHBeH Ha HaxoiKAeHiie cyjibiJiHAHBix pyA MarHe- 
3IiaJIbHBIH nOJIHHHpOKCeHOBBIH (HOpHJIbCKHH) TIIH AH$$epeHpHpOBaHHBIX 
HIITpy3HH. 

2. >Kejie3HCTOCTb opi'omipoKceHOB hhephtobbix ra66po-AOJiepHTOB HHTpy- 
3IIH C BBICOKOH pyAOHaCBIipeHHOCTBIO BBIHie, HeM y aCCOpiIHpyiOipHX C HHMH 
OJIHBHHOB. 

3. ,E(jih 6oraTBix ojihbhhom ra66po-AOJiepHTOB pypOHOCHBix HHTpy3HH 
xapaKTepHa pBeTOBaa KOHTpacTHOCTb 30HajibHBix KpHCTaJiJiOB ot 6oraTBix 
xpoMOM 3ejieHBix ao o6oram;eHHBix thtbhom SypBix pa3HOBHAHOCTeii. 3oHaJiB- 
HBie KpHCTaJIJIBI Kjin HBJIHIOTCH CJieACTBHeM HepaBHOBeCHBIX yCJIOBHH KpHCTaJI- 
jiH3au;HH MarMaTHnecKoro pacnjiaBa, a ocoSeHHOCTH hx xhmh3mb hhkbk He 
«CBHAeTejibCTByioT o BBipaBHHBaHHH napaMeTpoB coctohhhh cncTeMBi» k Hana- 
jiy KpHCTaJiJiH3au;iiH MHHepaJia kak no BceMy paspe3y HHTpy3HH (PoA-neBCKiiii 
h AP-j 1971), TaK ii b OTAeJibHBix ropn30HTax nopop (/3,ncTJiep h AP-> 1976). 

4. PipHCTajuinsapiiH MHHepa.iOB A H( i ) <| )e P eH ^ iI P 0BaHHHX nHTpy3Hii npeT 
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CHH3y BBepx corjiacHo c H3MeHHioiqHMCH TeMnepaTypHBiM rpa,n,neHTOM 
no Mepe 3aKpHCTaJiJiH3an,HH nopofl. CocTaB HanaJiBHEix KpncTajiJiHHecKHX 
$a3 KJiHHonHpoKceHa no pa3pe3y HHTpyaHH saBncnx ot xnMH3Ma reTepo^ 
reHHoro pacnjiaBa. B xo^e KpncTajiJin3an;HH pacnjiaBa nponcxo,n;nT noBBime- 
Hne ?nejie3HCTOCTn KjiII b npocxpaHCTBe — b HanpaBJieHnn ot BHCOKOMar- 
He3HaJiBHBix flH(|)(J)epeHi];naTOB k Htejie3ncTBiM (cHH3y BBepx no pa3pe3y) n bo 
speMeHn — ot paHHHX $a3 k ho3ji;hhm, b HanpaBJieHnn o t peHTpa k nepn$e- 
pnn 30HajiBHBix KpncTajiJiOB. 06m,nn p,nana30H KOJie 6 aHnn mejiesncTOCTH 
KjiII py,n; 0 H 0 CHHX HHTpy 3 nn cocTaBjmeT 40 aT.% (ot 17 30 57 aT.%). 

5. CocTaB KjiII pyp,OHOCHHX ,n,H(f><f)epeHn,HpoBaHHBix HHTpy 3 nn b pn,n;y 
nopop, OT nHKpHTOBBIX K 6e30JIHBHH0BBIM n3MeHHeTCH c yMeHBmeHHeM B HX 

cocTaBe coflep/KaHnn A1 2 0 3 , Cr 2 0 3 , CaO, MgO n yBejinneHneM Si0 2 , Ti0 2ll 
SFeO + Fe 2 0 3 , Na 2 0 + K 2 0. SejienBie KjiII hekphtobbix ra66po-ftOJiepnTOB 
iiHTpy 3 HH c bbicokoh pyflOHacHmeHHOCTBio b cpaBHeHHH c HpyrnMH xapaK- 
Tepn3yiOTCH MHHHMajiBHon rjih KjiII H3 TpannoB ?Kejie3HCTOCTBio, HanGojiee 
bbicokhm coflepmaHneM rjiHH03eMa, xpoMa n KajiBn,nn. B penoM noBBiineHHan 
KajiBpnes octb aBrnTOB hoph.tbckhx nHxpysnn BH^ejmeT nx n3 nncjia pac- 
cnoeHHHX 6a3ajiBTonp;HBix nHTpy3nn. 

6. MajiBie KOMnoHeHTBi b cocxaBe KjiII ,n;H(f)<f>epeHn,HpoBaHHEix HHTpy3nn 
necyx Gojinmyro nmpopMaTHBHyio Harpy3Ky. Xpomhctoctb KjiII napaSojin- 
necnn yMeHBmaeTCH c B03pacxaHneM /Kejie3HcxocxH MnHepajia, a HanSojiee 
xpoMncTEie KjiII npncym,n hskphtobbim ra66po-flOJiepnxaM pyjjoHOCHBix 
HHTpy3nn. TnTaHHCTOCxB KjiII noBBiinaeTCH c yBejinnenneM /Kejie3ncTOCTH 
MHHepajia. H3MeHeHne Ti0 2 — / b pa3JiHHHBix nHTpy3nnx nponcxo^HT npn 
pa3JinnHBix peiKHMax m,e.TOHHOCTn-KHCJiOTHOCTn pacnjiaBa. Pa3JiHHHBin xa- 
paKTep H3MeHeHnn Ti0 2 — / b 30HajiBHHX KjiII n3 hhkphtobbix ra66po-,n;ojie- 
pnTOB no3BOJinex BBiflejinTb pBa rana othx nopop,: c pe3KnM B03pacTaHiieM 
Ti0 2 b nepni|)epnHecKnx 30Hax KpncTanJioB npn He3HaHHTejiBHOM n3MeHeHnn 
f n c npenMymecTBenHBiM poctom / npn cpaBHHTejiBHO HeSojiBnioM yBejnine- 
Hnn Ti0 2 . IlepBOMy cBoncTBeHHO mejionHoe HanpaBJieHne bbojiioijhh pacnjia¬ 
Ba, a ,ei;jih BToporo — HeipejioHHoe (HopMajiBHoe) HanpaBJieHne, xnnnnHoe fljm 
»a3ajiBTOBBix pacnjiaBOB. 9to HBJineTCH oahhm n3 npn3HaKOB otjihhhh npyn- 
hhx MecTopo/KfleHim ox MejiKHx, pyflonpoHBJieHnn n 6e3py,HHBix TpannoBBix 
HHTpy3nn. 


4.4. XPOMIIT — MAFHETHT — THTAHOMArHETHT 

MnHepa.TBi oxon cepnn b pa3pe3ax paccjioeHHHX nHxpy3nn hmc-iot bhoji- 
ne 3aKOHOMepHoe pacnpefle.ieHne, CBHfleTejiBCTByronree o bo3mo/Khocth nx 
ncnojiB30BaHHH b KanecTBe noKa3aTejien ,o,H<f)<f)epeHn,Han;Hn. B pa3pe3ax pac- 
cJioeHHHX HHTpy3nn b HanpaBJieHnn «t Mame3najiBHBix k mejie3HCTHM fln$- 
'pepeHpnaTa.M cocTaB OKHCHO-pyflHBix MimepajioB H3MeHHeTcn c yMeHBmeHHeM 
coflepmaHHn xpoMa n c noBBimeHneM xnTaHa. IlanSojiee SoraxBie xpomom Mar- 
HeTHTBi (no3flHne MaraeraTBi mh He paccMaTpnBaeM) a xpomhth npnyponeHH 
k HHKpnTOBEiM ra66po-,n,ojiepnTaM py^oHOCHHX HHTpy3HH, r,ii;e OHH BCTje- 
naroxcH b BHp,e cbihh h flopomeK n,n,HOMop(f>HHix KpncTajiJiOB, ceKymnx Bee »e3 
ncKJHoneHHH nopofloo6pa3yioin,ne MHHepajiBi (Ph6ob, 3ojiOTyxnH, 1977). 

TnTaHOMarHexHTH BCTpenaiOTCH bo Bcex TpannoBBix HHTpy3Hnx, npnneM 
nanSojiee BBiconne cop;ep/KaHHH xnxaHa OTMenaroxcn b cy6m,ejioHHBix Tpannax 
h b nojiHOflH(|)(|)epeHH,npoBaHHHX HHTpy3HHX, b pa3pe3ax kotopbix npncynjn 
?Kejie3HCTBiM npoH3Boji;HHM (ra66po-ji,HopHTH, ra66po-nerMaxHTH, $eppora6- 
6po n t. n.), b OTjinnne ox khcjibix flH$(|)epeHH,naTOB THna rpaHO(|)HpoB (Kec- 
TepeHKo, AjiBMyxaMep;oB, 1973). 

HanSojiee neTKan aHH30TponnH b coflepmaHHHX xpoMa h THTRHa b MarHe- 
THTax xapaKTepHa p;jih ji;H(J)(|)epeHpHpoBaHHHX no HopHJiBCKOMy rany pyp;o- 
HOCHBIX HHTpy3HH, HTO HeOflHOKpaTHO OTMeHaJIOCB B TeOJIOrHHeCKOH JIHXe- 
paType. IIocKOJiBKy ochobhbimh KOHHeHTpaTopaMH xpoMa h xnxaHa hb.thiotch 
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oKncHO-pyflHHe MHHepajiH *, oiipyio t&h^ghkuio noBeaemiH arax yaeMeiiTOB 
MOJKHO npOCJieflHTB no H3MeH0HHIO HX COHep>KaHHH B pa3pe3ax UHTpy3HH no 
BapnapnoHHHM neTpoxnMnnecKHM jxaarpaMMaM a conocTaBaeHBHM aHaan30E 
nopop;, nMeioipnxcH b pa3annHEix ncTOHHnKax. reoxaManecKaa acneKT pac- 
npefleaeHaa xpoMa a TnTaHa b noposax An(|4epeHn;npoBaHHBix aHTpy3an h 
nopofloo6pa3yiom,ax MaHepaaax paccMOTpeH b paSoTax (HecTepeHKO, AaBMy- 
xaMeflOB, 1973; ApxanoBa, 1975; a sp.). 

OcoSeHHOCTa xaMB3Ma OKacHO-pyflHjax MaHepanoB pa3aaaHBix p;a(|)(J)epeH- 
papoBaHHBix aHTpy3na eipe HeflocTaTonHO B3yaeHBi. CojxepxKaHne xpoMa. 
B nacTHOCTa, mapoKO BapBnpyeT flanxe b npeneaax oflHoro Tana nopoflBi. 
Haa6oaee 6oraTBie xpoMOM MaraeTaTBi (ao xpombtob) c coAepmaHneM Cr 2 0 3 
B;o 23—38 Bee. % xapaKTepHH Ana hhkphtobhx ra66po-AoaepaTOB pyaoHoc- 
hhx HHTpy3aa (HopnaBCK-I, Tajmax). B xpoM-MaraeTBTax a3 miKpnTOBEix 
ra66po-AoaepaTOB nHTpy3aS ropu BepHoa n MaHTyp KoanaecTBO Cr 2 0 3 
cocTaBJiaeT 12—12,5 Bee. %, a b nanpaTax BepxHenHcaHCKoa nHTpy3an 
(ckb. BII-1) tobbko 4 Bec.% (Ph6ob, 3oaoTyxaH, 1977). IlaKOHen;, a3BecTHO, 
hto b TpoitToaHTOBHX raSSpo-AoaepnTax AaaMA>Kaxa-3anaAHoro, ampysan 
MopoHroBCKoa rpynnBi a cnjuiax rora CnSnpcKoa nnaT(|iopMBi coflepataHne 
Cr 2 0 3 He npeBHniaeT secaTBix AOJien npopenTa. CaeayeT otmctiitb, hto npoHB- 
jieHHHM 6oramx xpoMOM Marne.TETOB b pyflOHOCHBix nHTpy3nax eonyTCTByiox 
BBICOKOXpOMHCTBie Kjlll. 

H3yneHne xpoMninnHena^oB naKpnxoBBix, tpoktojibtobbix h OJinBnnoBBix 
ra 66 po-AonepnTOB pyflOHOCHHX nHTpy 3 na no3BOJin:io B. A. IIIaTKOBy (3 ojio- 
TyxaH a flp., 1975) ycTaHOBHTB mapoKaa flaana3on n3MenennH MarnaTHBix 
cbohctb MHHepana ot ^eppaMarHaTHHX ho cjia 6 nx napaMarnnTHBix. ^jih nop- 
bbix xapaKTepHH noBBirneHHBie coflepjKaHBH /Kenesa, a 3 , 1 a btopbix — xpoMa, 
Maraaa a amoMBHaa. 


T ji a b a 5 

rEOXHMH^ECKHE KPHTEPHH PyflOHOCHOCTH 


5.1. PAdlPEftEJIEHHE B MHTPySHBHMX TPAHHAX 

H HEKQTOPME OCOBEHHOCTH HOBEflEHEH 3JIEMEHTOB 

rpynnti iijiathhbi jiph < 2 >opmhpobahhh 
BA3HT-rnnEPBA3HTOBMX HETPYSHB 

HcnoaB30BaHne reoxaManecKax npaTepneB noacKOB nnipysaa, necymnx 
MeflHO - HaKeaeBoe opyfleHeHae, ocHOBaHO Ha pa3Jinnnn 3aKOHOMepnocTeS 
^paKpnoHnpoBaHHH OTAejiBHBix yjieMeHTOB b pacnaaBax. oTannaion^nxca no 
cocTaBy n ycaoBHHM o6pa30BaHna. B npaKTHKe reoxEMnaecKnx nccaefloBaHnf 
nona H3BecTHO, hto Han6oaee ocj^eKTnBHBie pesyjiBTaTBi MoryT Sbitb noayne- 
hbi npn nccaeflOBaHHH noBeseHna yjieMeHTOB, HMeiom,nx 5an3Kne reoxnMa- 
necKne cBoacTBa. IIoKa3aHO, hto H3 MeHeHne cooTHomennH Ni n Co moxkot 
ncnoaB30BaTtcH nan noKa3aTeat AH$$epeHii;naAnn MarMaTiinecKnx pacnjia- 
bob. llHTepecHHe bbiboabi □•jiyneHBi n3 aHaan3a cooTHonxenna Ti a Cr, Cl - e 
C o a 3 p. b TpannoBHX anTpy3aax (ApxanoBa, 1975). B paSoTax Mnorax ac- 
caeflOBaTeaen ycTaHOBaeHO, hto TanoMop^HUM npa3naK0ix Aa$$epeHn;apo- 
BaHHBix TpannoBHX aHTpy3aa HBaaeTca noBBiraennoe coAepaxaHae b hiix xpo¬ 
Ma, b pe3yaBTaTe aero b ranep6a3aTOBBix ropa30HTax MaccnBOB KpacTaaan- 
3yioTca xpoMinnaHeaaABi c inapoKHM AHana30HOM Bapnaqaa cocTaBa. IIoKa- 
3aTeaBH0, hto no MacmxaSaM pacnpocTpanenaH xpoMiiTa cyn^ecTBeHHO OTaa- 


* KpoMe onucMBaeMon espaa MHHepanop. xpoM HaKananaaeTCH b 3 eaenux Kail, 
a TixTaH — b inibMeflHTax, c^enax, MeH&mo b 6aoTiirax n aMiJoooaax. 
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’laiOTCH pa3BHTHe b oflHnx h iex ?Ke pyflHHx nojifix Tanne nHTpy3HH, KaK 
BepxHeTa^HaxcKan n HnjKHexanHaxcKaH, IlMaHrasracKafl n MaHTypoBcnan, 
HopnjibCK-I n 3y6oBCKan n ap. 

OnpeaejieHHHu nmepec TaniKe npeacTaBJineT ana.in3 coOTHomeHnii 3Jie- 
MeHTOB — reoxnMnnecKnx aHanoroB — njiaTHHbi n namiaann. Il3yneHne nx 
pacnpeaejieHiiH b 6a3nT-rnnep6a3HTOBbix KOMnaencax pa3JmnHbix npoBHH- 
ijnn Mnpa n HeKOTopbix pyaHbix MecTopo/Kaerranx noKa3HBaeT, hto cymecT- 
ByeT ycTonnnBan 3aKOHOMepHOCTb (JpaKpnoHnpoBaHnn nnaTHHonaoB Meatay 
nopoaaMn, npon3BoaHbiMn pa3unnHbix thhob Mara nun npoayKTOB nx an$- 
^epeHanaann. IIoKa3aTe^eM (JjpaKpHOHHpoBaHnn Mo?KeT paccMaTpaBaTbcn 
Bejnraraa cooTHomeHnn Pt/Pd. Ha pnc. 5.1 noKasaHbi odipne 3aKOHOMepHoc- 
th n3MeHeHHH cooTHomeHnn Pt/Pd b 6a3irrax it rnnep6a3HTax pa3JinnHbix 
paiioHOB Mnpa, c SojibmnHCTBOM ns kotopbix accoannpyioT MeaHO-HnneneBbie 
MeCTOpOJKaeHHH. OcHOBHbie 3aKOHOMepHOCTH HSMeneHHH COOTHOmemifl Pt/Pd, 

Kan cneayeT n3 pnc. 5.1, CBoanTCH k cneayioipeMY. 

1. rnnep6a3HTOBbie KOMnnencbi xapaKTepn3yiOTCH npenMyraecTBeniibiM 
HaKonneHneM njiaTnim, npeBbimenne KonpenTpamin KOTopon Haa KOHpenTpa- 
aneii najuiaann aocTnraeT 50 pa3. MnHnMajibnoe 3HaneHne cooTnomeHun 
Pt/Pd cocTaBJineT 2,0—2,5. XapaKTepno, hto MecTopojKaeHnHM, CBH3aHHbiM c 
3 thm thhom HHTpy3nn, CBoncTBeirao naKonncHne Bcex TH/Kentix njiaTnnon- 
aoB (Os, Ir, Pt'. 

2. C yBejinnenneM KpeMHeKncnoraoCTn n menonHOCTn nopoa n yMeHb- 
meHiieM MaraesnajibHOCTn nponcxoanT 3aKOHOMepn*e nx OTHocniejibHoe 
odoraiaeHne nanjiaaneM. B anq)(|)epeHanpoBaHHHX raoopo-nepnaoraTOBbix 
MaccnBax, c kotopbimh accopnnpyioT MecTopoiKaennn IleneHrcKoro pernona,. 



Puc. 5.1. CooTHomeHns njiaTimw h najuiaflnn b MarMaxsi^ecKiix noponax oasirr-rnnep- 

6a3HTOBOH $opMan;nH. 

I — II30JIHHEH OTHOmeHHH IUiaTHHbl K HajIJiaAHK); 2 — BBOJIIOUilH COCTa303 flH$^epeHUHajTbHOii cepim 

jkib ; 3 — MecTOpo>KneHiiH KojibCKoro nojiyocTpoBa: 2 — Boctok, 3 — Kayjia, 4 — /KnaHOBCKoe; 
4 — MecTopoH^aeHiie, CBH3aHHoe c OyniBejibACKSiM KOMimeKCOM A$pnKif (5); 5 — HHTpysim 
HopiiJibCKoro pairona: 6 — Moponro, 7 — XioimiHCKafl, 8 — IlManrAnnCKa.fi, 9 — Mamy- 
poBCKan, 10 — HopiiJibCK-I, ll — BepxHeTajmaxCKan, 12 — SyooBCKaa, 13 — HaK0X03CKa?i; 
6—iviecTopo>KfteHHfi BocTOHHoro Ka3axcTaHa (14, 15, 16); 7 —mi^tJjepeHmiajibHaa cepua jxaB Xapae- 
diaxcKott TpannoBoii Myjibflbi: 17 —nHKpnTOBbie 0a3aJibTW, 18 —nopc|)iipoBbie oa.jaJibTbi, 19 —to- 
jieKTOBbie 0a3ajibTbi, 20 — aHAe3HTO-6a3ajibTH, 21 —THTan-aBrHTOBbie oaiajibTM. I—VII — neTpo- 
reKeTH^iecKHe cepHH nopon (I — CBepxn3BecTKOBHCTaH, II — JOBecTKOBHCTaa, III — iiBBecTKOBO- 
mejiOHHan, IV — cy(5n3BecTHOBo-HaTpHeBaa, V — cjiafiomejioHHaa. VI —menoHiiart, VII — csepx- 
mejiomiaa). 1,90—1,50 —jihhhk painibix 3aaHCHHft crencHa ochobh*ctsi nopoA. 
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T a 6 ji h u, a 5.1 

Pacnpepeaenne nJiaTHHOHpou (■ 10~ 4 %) ir pypoo6pa 3y 10 mux aJieMeHTOB (%) b 3 (jHj)y 3 nBHWX 

Tpannax 


Ba3ajibTH 



KoimeHTpai;HH aJieiieHTOB 


CooTHomemie KOHijeH- 
Tpaijiiii sjieMeHTOB 

Pt 

| Pd 

Rli 

Cu 

Ni 

Co 

Cu/Ni 

Pt/Pd 

Pt/Rh 



B 10 

*% 


B % 


JllIKpilTOBHe 

0,028 

0,029 

0,0003 

0.014 

0,077 

0,0079 

0,18 

0,96 

93,3 

0,010 

0,010 

0,0004 

0.011 

0,078 

0,0083 

0,14 

1,00 

25,0 


0,030 

0,030 

0,0004 

0.012 

0,084 

0,0082 

0,14 

1,00 

75,0 


0,010 

0,014 

0,0004 

0,018 

0,086 

0,0084 

0,21 

0,71 

25,0 


0,014 

0,020 

0,0003 

0,007 

0,066 

0,0074 

0,10 

0,70 

46,7 

C p e p h e e 

•,018 

0,022 

0,0003 

0,012 

0,078 

0,0080 

0,15 

0,82 

55,83 

ITopTinpoBbie 

0,010 

0,014 

0,0004 

0,0054 

0,0064 

0,0046 

0,84 

0,71 

25,0 

ToneHTOBHe 

flBynoneBO- 

0,011 

0,014 

0,0004 

0,0050 

0,0110 

0,0044 

0,45 

0,79 

27,5 

mnaTOBbin 

JIaopaAopo- 

0,007 

0,011 

0,0006 

0,0026 

0,0018 

0,0028 

1,44 

0,64 

11,67 

bbik 

TiiTaH-aBrii- 

0,007 

0,010 

0,0012 

0,0026 

0,0027 

0,0031 

0,96 

0,70 

5,83 

TOBLTH 

0,006 

0,016 

0,0003 

0,0022 

0,0045 

0,0039 

0,49 

0,37 

20,0 


cooTHorneHne Pt/Pd 6 jih3ko 1. OpHaito axmra /Ke BejinnimaMii xapaitxepii- 
syiOTCH nopopBi n pypBi MecxopojKpeHnii, CBH3aHHBix c 6ymBejiBpcKHM komh- 
jigkcom, a TaK?Ke MecxopojKpemiH, laccopirapyiomnx c ra66po-HopnxoBBiMn 
KOMnjieKcaMn (MonneropcKan imxpy3iiH n pp.). TaKim o6pa30 M, hojih 
eocTaBOB nopop; c paBHtiMn cooxHomemiHMii Pt/Pd, KaK noKa3aHO Ha 
pnarpaMMe (cm. pnc. 5.1), BBixnHyxBi b HanpaBJieHim B03pacxaHnn n3Becx- 

KOBHCTOCTH HOpOp. 

3. IT3 Hncna paccMaTpnBaeMbix Haiin thhob nopop n CBH3aHHBix c hhmh 
M epHO-HHKejieBBix Mecxopontpemin HanMeHBnnie 3HaneHiiH cooxHonieHiiH Pt/Pd. 
ycTaHOBJieHH b ra66po-HopnxoBi>ix MaccnBax hoboh MepHOHHKejieBoii npoBirn- 
pnn b Boctohhom Ka3axcTaHe. 

4. Hapnpy c oSipnMn 3aKOHOMepHOCTHMn (JtpaKpnoHnpoBaHHH njiaximon- 
Pob pnH OTpejibHLix pernoHOB MoryT HaSjnopaxBcn cboh ocoSeHHoexn H3MeHe- 
hhh cooTHoraeHnii KOHpeHxpapim BtieMeHxoB. 

AHa.iH3 pacnpepejieHHH nnaxnHonpoB b pntJxJepeHpnpoBaHHon cepnn Jias 
pamiero 3Tana MarMaxn3Ma noKa3aji (xa6ji. 5.1), nxo HanMeHBnrae KomjeHxpa- 
pnn njiaxnHLi cbohcxbghhbi xnxaH-aBrnxoBBiM 6a3ajibxaM, HecKOJiBKO 6ojiee 
BHcoKne xapaKxepn3yiox naSpapopoBBie, pBynojieBomnaxoBBie n xojienxoBBie 
6a3a.Tibxi>i. B nocjiepHnx KOHpeHxpapnn njiaxnHbi b 2—3 pa3a Bbirne, neM b 
ocTaJiBHbix pa3HOBnpHocxHX. IlnKpnxoBBie 6a3ajibXH xaKJKe cymecxBeHHO 
6orane ocxajiBHBix nopop najuiapneM, KOHpeHxpapna noxoporo b ocxajibHbix 
pa3HOBnpHocxHX, 3a ncKjnoneHiieM noptJnpoBbix n xnxaH-aBrnxoBbix 6a3ajib- 
xob, b 2 pa3a ninne. Han6ojiee BbicoKne KOHpeHxpapnn popnn oxMenaioxcfl b 
jia6papopoBbix n pBynojieBomnaxoBBix 6a3ajibxax, HiDKe — b hhkphtoblix 
6a3a.iibxax. C.iepyeT nopnepKHyxb, nxo bo Bcex aHajni3npoBaHHBix npo6ax 
KOHpeHxpapnn popnn Sana cym;ecxBeHHO BBime nyBCXBnxejihHocxn Mexopa pjih 
npnHHTBix HaBecoK n, xanmi o6pa30M, nojiyneHHBie paHHbie hbjihk>xcs 
nepBBiMnj HapeniHBiMn pe3yjiBxaxaMn no pacnpepeneHnio 3Toro aneMeHxa b 
xpannax. 

HanSonee HH3Kne KomjeHxpapnn Mepn, hhkojih, KoSajibxa ycxaHaBJin- 
BaioxcH b hh>khiix ropn30Hxax pa3pe3a, n copepjKaHnn nx 3aK0H0MepH0B03- 
pacxaiox ox xnxaH-aBrnxoBbix k nnKpnxoBBiM 6a3ajibxaM. KoHpeHxpapnn no 
Mepn B03pacxaiox b 2—6 pa3, a no Hnnejiio — Ha nopnpoK n 6ojiee. Cjiepyex 
nopnepKHyxb, no nnKpnxoBbie 6a3ajibXH cyipecxBeHHO oxjranajoxcn ox ocxajib- 
hbix nopop cooxHonieHneM Mepn n Hnnejin, BejrannHa noxoporo cocxaBJineT 
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0,15. B flpyrnx pa3iioBHAiioCTfix 3(|Kj)y3HBOB cooTHomeuHe KonpeiiTpapaS 
3 thx 3JieMenTOB HMeeT 6onee BticoKoe 3iiaHeiiHe (0,45—1,44). 

Oco6o cjieji;yeT oCTanoBHTBCH na cooTiioineHHHX KonpeHTpapan njiara- 
hohhob. PaccHHTanHBie 3iiaHeHHH noKa3BiBaiOT, hto njiaTHna no cpaBnennio c 
najuianneM n poAHeM KonpenTpapyeTCH b nanGojiee ochobiibix nopo^ax. B pn- 
Ae npo6 OTHoraenne Pt/Pd AocraraeT enmiMpti, a cpe^nee 3iiaHeiiHe Btime 0,8. 
B oCTaJitHBix npo6ax OTnoinenHe Pt/Pd 6oJiee nn3Koe, a b THTan-aBrHTOBBix 
6a3aJiBTax nadjnoAaeTCH cymecTBeimoe npeoGjiaflanne naJUiaAHH nan njia- 
thiioh. CneflyeT oSpaTHTB BiiHMaiiHe na tot (paKT, hto (ppaKpHoiiHpoBaiiHe 
HJiaTHHOHAOB npOHCXOAHT He TOJIBKO npn (J)OpMHpOBaiIHH nO. T IHOSH(J)(|)epeHIi;H- 
poBaiiHon TpannoBon cepna, ho, no-BiiAHMOMy, HMeeT MecTO npn o6pa30BaHHH 
OTflejiBHbix HOKPOBOB. 3 to mo/Kiio BHfleTB na npraiepe noKpoBa hhkphtobbix 
6a3aJiBTOB (cm. Ta6ji. 5.1), b kotopom cooTHomeuHe Pt/Pd 3aKonoMepno yBe- 
JiHHHBaeTCH ot ero peiiTpaJiBiioH naCTH k KpaeBBiM 3onaM. B peiiTpaJiBiioH 
naCTH nonpoBa o6a sJieMeiiTa npHcyTCTByiOT b paBHBix KOHpeiiTpapHHX. 

TeHfleiipHH ((jpaKpHOHHpOBaHHH POAHH HBHO HpOTHBOHOJIO/KIIBI 3aKOIIO- 
MepHOCTHM HaKOHJieHHH HJiaTHIIBI, HTO XOpOHIO BHflHO H3 COHOCTaBJieilHH 
BejIHHHII OTHOHieHHH Pt/Pd. 3tH 3HaneHHH MaKCHMaJIBTIBI B HHKPHTOBBIX 6a- 
3aJIBTaX H HH/Ke B OCTaJIBIIBIX pa3IIOBHflHOCTHX. 

PacnpeflejieiiHe njiaTHHOBBix MeTaJiJioB b 6a3aJiBTax CBH3ano c H3Mene- 
HHeM XHMHnecKoro coCTaBa flHtJxJjepeHpHaTOB paccMaTpHBaeMon cepHH. Conoc- 
TaBJietiHe KonpeiiTpapHn njiaTHHOHAOB b 3c(x|)y3HBHBix Tpannax pa3JiHHiioro 
COCTaBa H03B0JIHeT BHfleTB (/],HCTJiep, HHKOJIBCKaHH flp., 1976), HTO HaKOHJie- 
HHe njiaTHHBi h najuiaAHH npoHcxoflHT 3aKoiioMepiio c yMeHBmeiiHeM KpeMiie- 
KHCJIOTHOCTH H COOTHOHieHHH K 2 0/ (K 2 0 + Na 2 0) H odipeH me.TOHHOCTH. 
UpH 3TOM KOHpeHTpapHH HJiaTHIIBI paCTeT OblCTpee, aeM KOHUeilTpapHH 
najuiaAHH. 

B 3aKJiioHeHHe cjienyeT OCTanoBHTBCH na xapaKTepncTHKe neKOTopaix 
ocoSeiiiiocTen $opM naxo/KAeiiHH njiaTHHOBBix MeTaJiJioB b 6a3aJiBTax. 

ycTanoBJieno (Tadji. 5.2), hto ocuoBiiBie KonpeiiTpapEH BJieMeiiTOB cbh- 

3aiIBI C TH/KeJIBIMH (ppaKpHHMH 3THX HOpOfl. B IIHX KOJIHHeCTBO HJiaTHIIOHAOB B 
pane cjiyaae na OAHii-ABa nopnnKa BBiine, aeM b iicxoahbix npo6ax. HanSoJiB- 
mee o6oram,eiiHe TH/Kejmx (ppaKRHH nponcxoAHT njiaTHiion h, cvah ho enH- 
HHHiioMy onpenejieiinio, poAHeM. najuiaAHH b THHiejicm (ppaKpHH KonpeiiTpH- 
pyeTCH b 3HaHHTejiBiio MeiiBineH CTeneiiH, jihhib b 1,5—3,0 pa3a npeBBimaH 
coflepiKaHHH b BaJioBBix npo6ax. HannemiBie pa3JiHHHH, BepoHTHO, o6ycjioB- 
JieiiBi CBoeo6pa3HeM $opM naxo/KAeiiHH otacjibiibix BJieMeiiTOB. HaKonjieiiHe 
HJiaTHIIBI B TH/KeJIOH (JipaKpHH, HO-BHAHMOMy, o6'BHCIIHeTCH CBH3BIO ee KOII- 
peiiTpapHH c TJiaBiiBiMH MHiiepaJiaMH TH/Kejioil (ppaKijHH 6a3aJiBTOB — Mar- 
IieTHTOM, HJIBMeilHTOM, THTailO-ManieTHTOM, CyjIB^HAaMH. OopMOH IiaXO/KAe- 
iiHH njiaTHHBi b 3thx MHiiepaJiax MO>KeT 6bitb KaK H30Mop(J)iioe pacceaiiHe, 
TaK H CydMHKpOBpOCTKH CaMOCTOHTeJIBIIBIX MHIiepaJIOB njiaTHHBi. BepOHTIIO, 
Te Hie CBOHCTBa HMeeT h poahh. IlaAAaAHH, oaeBHAiio, xapaKTepH3yeTCH 6 ojib- 
inen CTeneiiBio pacceaiiHa KaK b MHiiepaaax THJiceAon (JpaKpHH, iaK h b ne- 

T a o a h u; a 5.2 


ConepsuaHne a.ieMCHTOB rpyiriiLi nnaTHHM b Taaie.ioii tbpaiainu HenOTOphix pasHOBunHoCTeii 

6a3a.ibTOB (• 10) 4 —%) 


Ea3ajibTw | 

Pt | 

Pd 

RB 

| Ea3ajibTbi 

1 Pt | 

Pd 

RB 

TiiTaH-aBniTO- 

0,080 

0,012 

lie onp. 

TtBynojieBO- 

0,063 

0,043 

He onp. 

BBie 

0,006 

0,016 


innaTOBi>ie 

0,007 

0,011 


JlaSpaflopoBbie 

0,220 

0,024 

0,0200 

IIlIKpiITOBBie 

0,330 

0,077 

He onp. 


0,007 

0,010 

0,0012 


0,018 

0,022 



II p ii m e h a h ii e. E HiicjiiiTejie — coflepiKaime 3.iCMCHTa b Ta>Kejiofic[)paKi^iiH. b SKaMeHaTeae—* 
coflepmaniie b hcxo^hoh npoSe 6a3ajrtTa. 
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T a 5 ji m a 5.3 

Pacnpe^e.ieHae n.iaTUiion^oB (• lfr 4 % ) h py.iooopaayiompixr>aciieHTOB"(%) b HinpyruiiuiLix 
Tpannax (cm. Tai;a;e .Tpicxaep, HiiKoai,ci;aa h up., 1976) 


HHTPy3HBSlie 

nopoaa 


CosepmaHne Merajiiion 


10- <o /o 


B % 


Pt 


Pd 


Rh 


Cu 


Ni 


Co 


CooTHomeHne Konqe- 
HTpaiiiiii anesteiiTOB 


Cu/Ni JPL/Pd 

Pt/Rh 

8 

9 

10 

0,81 

0,71 

3,30 

0,85 

0,60 

6,00 

1,38 

0,60 

2,0 

1,08 

0,70 

4,1 

iMisaniu 

ii 


1,97 

0,31 

26,0 

1,78 

0,33 

43,8 

1,72 

0,33 

85,0 

1,69 

0,30 

4,30 

1,36 

0,38 

21.0 

1,31 

0,35 

5,0 

1,07 

0,40 

3,30 

0,92 

0,45 

31,0 

0,87 

0,37 

50,0 

4,6 

0,26 

3,3 

4,3 

0,50 

9,0 

3,5 

0,30 

25,0 

3,0 

0,36 

6,6 

2,6 

0,22 

5,1 

2,2 

0,26 

1,5 

1,8 

0.10 

2,00 

1,6 

0,50 

15,0 

— 

0,51 

— 

— 

0,23 

4,0 

1,9 

0,35 

5,9 

1,6 

0.30 

4,9 

1,3 

0,35 

7,3 

1,2 

0,33 

6,4 

1,0 

0,26 

6,0 

2,3 

0,21 

5,0 

2,0 

0,14 

— 

1,9 

0,24 

4,2 

1,7 

0,29 

7,7 

1,4 

0,28 

7,5 

1,0 

0,24 

16,0 

0,9 

0,30 

8,0 

0,6 

0,24 

11,0 


IIediujirfiepeni{upoeauiibie wimpy3uu 


TiiTaH-aBniTOSMe aojiepn- 

Tbl 

HoflKHJIOOl|)IITOBI.ie ^OJle- 
pHTbl 


nilKpiITOBbie H TaKCIITO- 
Biae raSopo-^oaepHTbi 


0,010 

0,006 

0,006 

0,007 


0,014 

0,010 

0,010 

0,010 


0,0030 

0,0010 

0,0030 

0,0017 


0,00341 

0,0034 

0,0044 

0,0140 


0,0040 

0,0040 

0,0032 

0,0130 


HopiurbCK-l 


BepxHOTaJiaascKaH Kirrpy3iiH 


IlHKpHTOBbie n TaKciiTOBbie 
ra66po-floJiepiiTbi 


OjiiiBHHOBLie raoopo-aojie- 

0,060 

0,117 

0,03 

pHTbl 




JlenKOKpaTOBbie raoopo 

0,162 

0,710 

0,041 

(floflHH ii sp., 1973) 





Hs oupo r n;ejiHJiocb 
He oiipo^ejiHJiocb 


IlMaia'AiiircKaH h uxpy aim 


IlHKpHTOBbie H TatiCIITOBbie 
ra66po-flo.TiepiiTbi 


ManxypoBCKafi nnTpy3HH 


OjIIlBHHOBbie II O.TJIBHIICO- 

Hepwaipue raoopo-^o- 

aepHTbi 


0,50 

0,20 

0,50 

1,0 

1,2 

0,80 

0,40 

1,10 


2.40 

1.40 

2,10 

3,50 

4,3 

3.40 

1,30 

4,6 


0,100 

He 

onp. 

0,120 

0,130 

0,160 

0,050 

0,050 

0,100 


0,34 

0,11 

0,26 

0.20 

0,30 

0,34 

0,13 

0,21 


0,15 

0,05 

0,14 

0,12 

0,21 

0,34 

0,15 
• ,37 


He 
onp. 
3,0101 
3,0111 
He 

OHSJ. 

3,0 i 3C 
Ho 
onp. 











Oson^anae t a 6 ji. 5.3 


1 | 2 1 

3 1 

4 1 

1 5 

6 1 

7 1 

8 1 

9 

| 10 


TpCiKTOJIIITbl II OJIHBHHO- 

Bwe ra66po-^oJiepnTH 
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Koroptix nopop,oo6pa3yiom,nx MiraepaJiax, new: n oSycjioBJieno ero ne ctojib 
cyinecTBeiiHoe HaKonjienne b xmKejion dpaKpim. 

JJjIH BHHCIieHIIH 3aKOHOMepiIOCTen $paKU,IIOHIipOBaHIIH IIJiaTIIHOIIflOB B 
TpannoBtix imxpy3iiHX yuoSiio npiiHHTb cjieflyiomee noflpa3p;ejieHiie mixpy- 
3HBHHX o6pa30BamiH HopiiJibCKoro panona. 

1. HeHiic{KjiepeHu,iipoBaHHHe ciijijibi HOJiepuxoB, KOMarMaxiimibie 3(J)(J)y3iiB- 
nw.'.t xpannaM h b pane cjiynaeB iiMeiomne c hiimii nenocpeflcxBeHHbie nepe- 
xo.xh. no ocoSeimocxHM xiiMii^ecKoro cocxaBa (HeMenenoK, 1971; ^ioikiikob, 
1971b; ^ncT.xep, HiiKOJiBCKaa n up., 1976) Heflii(Ii(|)epeHu,iipoBaHHBie iinxpy- 
3I.OI 0JIII3KII COOXBeXCXByiOm,IIM HOKpOBaM AIKlKjjepeHpupOBaHHBIX 6a3aJIBXOBBIX 
cepHH. Kan npimepBi ne,o;ii()xIiepeHu,iipoBaHHBix imxpy3iiH, naMii paccMaxpu- 
BaioxcH ciijijibi xiixaii-aBriiioBBix n iiohkiijioo(|)iixobbix noJiepuxoB, hbjihioih,iix- 
ck KOMarMaxiiaiiBiMii o6pa30BaHHHMii paccMaxpiiBaeMon BBime fliiddepeimii- 
poBaimofi cepmi 6a3aJiBTOB. 

2. ^H(lHliepeHTi;iipoBanHBie iiHxpy3iin c cyjibcJmflHon Menrio-HiiKejieBon 
nuii-iepajiii3ai],neii. B axon rpynne naMii paccMaxpiiBaioxcn iiHxpy3ini Ho- 
piOBCK-1. BcpxiieTaJiHaxcKaH, HMaurmiHCKaH, ManxypoBCKan, 3y6oBCKan. 

3. CjiaSoAiitlxIiepeHpiipoBaHHBie iiHxpy3ini c HesnaniixejibHBiM Kojnmecx- 
bom cy.XbtJjnro-ion Miiiiepanusaipni. B axofi rpynne paccMaxpiiBaioxcn nnxpy- 
3an Moponro, XioKiiiHCKan. 

PaccMoxpennBie rpynnBi iiHTpy3iiBHBix xpannoB xapaKxepii3yioxcn BnoJine 
onpe,o;ejieHHBiMii ocoGeiiiioCTHMii pacnpeuejiemiH njiaxunoBoii Miiiiepajnisa- 
i.O'ii (xa6ji. 5.3). 

Hemic{x{)epeHii,iipoBannBie mixpysini nopBou rpynnBi conepmax mi3Kiie 
KOHD,eHxpau,iiH njiaxmioimoB. KoHD,eHxpan,ini njiaxmiBi n naJiJiamiH iifleiixun- 
hbi cosepiKamiHM aJieMeuxoB b cooxBexcxByiom,nx xnnax 6a3aJibxoB. Cym,ecx- 
BOniiBie pa3.xioniH 3aK.xioxaiOTCH b Bejiiinimax Konperixpapiiu pofliia, conep- 
/KtiHiiH Koxoporo na nopaflOK BBime, nen b 6a3ajibxax. CooxHomeniin koii- 
neiixpapiiH njiaTimoiiAOB h.xh iieaiitJx{)epeiiu,iipoBaHHBix iiHxpy3iiii xaiioBBi, 
nxo oxHomeime Pt/Pd b mix iiflerixiiHiio 3HaneHiinM, CBoncxBemiBiM 6a3aJibxaM, 
h KOjieSjiexcn b npe^ejiax 0.6—0,7. OxHoinemie Pt/Pd cymecxBeimo niime n 
Ko.xeoJiexcn ox 2,0 no 6,0. Koiipeiixpapnii pynorermBix BJieMenxoB Cu, Ni, Co 
a ux cooxHoineniiH xamice BecbMa 6 jiii 3 Kii KOHn;eHxpai],iiHM axux ajieMenxoB b 
cooTBexcxByiom,iix xnnax 6a3aJibxoB. 

Han6oJiBinee naKonjieniie njiaxiiHoiiHOB naSjiiOflaexcn b nm]x))epeHii,iipo- 
BaiiHBix HHTpy3iiHX. B o6oram,eHHBix cyjibijMiHaMii luiddepeimiiaxax Koiipeiix- 
paiuiii njiaxiinoiiHOB na HBa-xpii nopnnKa 6ojibme, neM b paccMoxpemiBix BBime 
Hirxpy3iiBHBix ii 3tJx|)y3iiBHBix o6pa30Bamiiix. ConocxaBJienne KOJiimecxBa 
n.xaxiiHoiijioB, 3aKJiioneHHBix b SeccyjibiJninHBix nm}x|)epeHiJ,iiaxax c o6oram,eH- 
hbimh ropn30Hxaiiii, onpenejienno yKa3BiBaex na xo, nxo b cyjibftiifiiiyio 
dp Oku, mo cyjiBdiiAHo-cmiiiKaxiiBix MarM nepexop;iix adcojiioxnoe SoJibmmicxBO 
o Gin,ero KOJimiecxBa MexajuioB b jxarMe. noaxoMy, oneBiifliio, 6ynex cnpaBeu- 
jiiibbim cnnxaxB, nxo cooxHomemie Konpeiixpapiin oxseJibiiBix njiaxmioimoB, 
nao.xionaoMBix b o6oram,eHHBix cyjibdiiflaMH ropii3onxax, oxpamaex nepBim- 
iiBie cooxiiomemiH KoiipeiiTpairun b hcxohhbix iiarMax. 
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Hcxoflfl ii 3 3Toro Aonyipeiiiiji, mo/Kiio BiifleTb oaho 113 cyipecTBeiiiiBix 
OTjiiranii ftiK^epeimnpoBainiBix MacciiBOB ot Bcex MarManinecKiix o6pa30Ba- 
hiih TpannoBoii (JopMapnn, KOTopoe 3aKJiionaeTCn b tom, bto b An$$epeiin;H- 
pcBaiiiiBix iiiiTpy3iiHX iiaSjiioAaeTCH coBepmenno imoe cooTiiomeiiiie KonpeiiT- 
papiiii njiaTiniBi n najuiafliin. ^jih Bcex paccMOTpemiBix BBime tiibob nopop 
oho iie mi/Ke 0,6, a MaKCiiMajibiiyio nacTOTy BCTpenaeMocni iiMeioT 3iianeniiH 
0,7, ii BecbMa pacnpocTpaneiiBi cooTiiomemiH, xapaKTepii3yeMBie paBiiBiMii 
KoimeiiTpapiiHMii ajieMeiiTOB. B AiK^^epeiipiipoBamiBix niiTpy3iiBax ochob- 
nan Macca 3iiaHeiniH oTiiomemiH jieiKHT b npe^ejiax 0,3—0,4. 

IlpopeccBi Antjxjiepeimiiapmi cynb^iiAiiBix pacnjiaBOB ii3MeiinioT cooTiiome- 
mie KonpeiiTpapim njiaTiniBi n najuiaAiiH c ocTajibiiBiMii sjieMeiiTaMii rpynnBi 
njiaTiniBi ii npeiKAe Bcero c pofliieM (,D,iiCTjiep, HiiKOJibCKaa n AP-, 1976). 
B 3Tiix npopeccax pe3KO npoHBJieiio npoTiiBonojiO/Kiioe noBeAemie njiaTiniBi 
ii najuiafliiH, c oAiioii CTopoiiBi, ii poAiifl — c Apyroii. OpaKpiioniipoBaiine po- 
Aiih b paiimix npoAyKrax KpiiCTajiJiii3an;iiii cyjibtJiiiAHBix pacnjiaBOB (I'iiiic- 
6ypr, PoroBep, 1960; TeiiKiiH, 1963; ^iiCTjiep, HimojibCKaH ii AP-, 1976) 
cymecTBeimo oSeAiineT no3Aime MiniepajibiiBie accopiiapnii. IIosTOMy BecbMa 
TPyAHO AocTOBepno opemiTb iicxoAHBie cooTiiomemiH 3Toro sjieweiiTa c njiaTii- 
hoh ii najiJiaAiieM. Moikiio tojibko noKa3aTb, hto npii MiraiiMajibiiBix 3iiane- 
hiihx OTiiomemiH Cu/Ni, 6jiii3kiix eAimupe, BejiiramiBi Pt/Rh b An$(|)epeiiii;ii- 
poBamiBix ii neAii(|)$epeHi];iipoBaiiHBix niiTpy3iiHX 6jiii3kii. IlocKOJibKy bth 
3iiaHeiiiiH ajih An$$epeiiii;iipoBaimBix iniTpy3iin CBoncTBemiBi accopnapiMM, 
nan6ojiee oSoraipeiinBiM poAneM, to bo3mo;kiio, hto nepBiianoe cooTiiomeiiiie 
b Mamax, (JopMiipyioipiix stii MacciiBBi, 6bijio necKOJibKO 6ojiee HH3KHM, new b 
Marnax, cooTBeTCTByioipiix HeAii$$epeiin;iipoBaiiHBiM niiTpy3iiHM. 3tot bbiboa 
lie npoTiiBopeniiT 3aKonoMepnocTHM, ycTaiioBJieiiiibiM npn paccMOTpeiiim abiJj- 
(JepeiipiipoBainion 6a3ajibTOBon cepim. CneAyeT TaniKe noABepKiiyTb, hto ana- 
Jiii3 pacnpeAejiemiH njiaTiinoiiAOB b nocjieAiieii TaKine ho3bojiiit ycTaiioBiiTB 
npoTiiBonojiO/KiiocTb TeiiAeiipim iiaKonjieniiH njiaTiniBi (najuiaAiin) n poAiifl. 

TpeTbH rpynna TpannoBBix niiTpy3im xapaKTepii3yeTCH AocTaTonno bbi- 
cokiimii KonpeiiTpapiiHMii njiaTiinoiiAOB no cpaBiieiimo c 6a3ajibTaMii ii nx 
iiiiTpy3HBiiBiMii KOMarMaTaMii, no oSeAiiena stiimii BJieMeiiTaMii no cpaBiieiimo 
c An(|)$epeiin;iipoBaiiHBiMii SoraTBiMii cyjibiJiiAaMii iniTpy3iiBaMii. ,H,jih iniTpy- 
3iiii TpeTbeii rpynnBi TaKHie CBoncTBeimo noBBimeime KonpeiiTpapim 3JieMen- 
tob b nan6ojiee ociiobiibix An$<|)epeiiii;iiaTax, coAep>Kam,iix cyjib^iiAiiyio 
BKpanjieiniocTb. Ba/Kiioii ocoSeimocTBio stiix iniTpy3iiBOB HBJiHeTCH OTjninnoe 
ot Aii$$epenn;iipoBaHHBix miTpy3im cooTiiomeiiiie KoiipeiiTpapiiii njiaTiniBi n 
najiJiaAHH. Ono onpeAejiaeTCH b 6ojibminiCTBe cjiynaeB jiii6o iiesnaniiTejibiiBiM 
npeo6jiaAainieM njiaTiniBi naA najiJiaAiieM, jiii6o paBeiiCTBOM KoiipeiiTpapiiil 
sjieMeiiTOB, a MiniiiMajibiiBie snaneiniH OTiiomemiH ne mime 0,7. 

TaKiiM o6pa30M, KaiKAan ii3 BBiAejiemiBix rpynn iiiiTpy3iiBHBix TpannoB 
xapaKTepii3yeTCH Bnojnie onpeAejieiniBiMii ocoSeimocTHMii pacnpeAejiemiH 
njiaTiiiioBBix MeTajiJioB, 3aKJiionaioin,iiMiiCH b pa3Jinmioii o6oram;eniiocTii mi- 
Tpy3iiii n b pa3JiiinnoM cooTiiomeiiini KoiipeiiTpapun xapaiiTepiiBix nap 3Jie- 
MeiiTOB. OneBiiAiio, naii6ojiee cymecTBemiBi Bapiiapmi oTiiomeiniu Pt/Pd. 
Bee CKa3ainioe BBime no3BOJineT CAenaTb bmboa* bto reoxiiMimecKii poACTBen- 
HBie sjieMeiiTBi njiaTiniBi n najuiaAiin b npopeccax An$$epeiipiiapnii MarMam- 
necKiix pacnjiaBOB xapaKTepii3yiOTCH iiAeiiTiimiBiM noBeAemieM, b ciiJiy nero 
AJiB HiiTpy3im KaiKAofi ii3 rpynn jiarMaTimecKiie npoii3BOAHBie pa3HBix 3TanoB 
Aii$$epeiipiiapiin coxpaiiHioT 6jni3Kiie cooTiiomemiH KonpeiiTpapiin. IlosTOMy 
naSjuoAaeMBie Bapiiapim OTiiomeniiH Pt/Pd CBH3aiiBi, oneBiiAno, c oco6enno- 
CTHMII IICXOAHBIX MarM, B KOTOPBIX COOTIIOmeilllH 3TIIX SJiejieilTOB oSyCJIOB.ie- 
iibi KamiMii-JinSo nepBiraiiBiMii npiininiaMii. 

C tobkii 3peniiH mnoTe3Bi o B03iiiiKii0BeHiin pa3JiiiniiBix tiihob 6a3iiT- 
rnnep6a3iiTOBBix MarM KaK npoAyKTOB nocjieAOBaTejibiioro njiaBJiemiH MaiiTiiii- 
noro cyScTpaTa (BimorpaAOB, HpomeBCKiin, 1965; Tpiin, PmirByA, 1968) 
pa3Jiiinnoe cooTiiomeiiiie njiaTiniBi ii najuiaAiifl b BbinjiaBKax 03iianaeT na- 
Konjieime njiaTiniBi b no3Annx TyromiaBKiix iJpaKpunx, a najuiaAiin — b pan- 
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hhx jierKonjiaBKHX BBinjiaBKax. OneBHAno, hto HBjieHne o6ycjioBJieHO rjiaB- 
HBIM o6pa30M $H3HHeCKHMH npHHHHaMH, nOCKOJIbKy XHMH’ieCKHe 0C06eHH0CTH 
s.'ieMeHTOB CKopee 6 jih3kh, new pa3JiHHHBi, hto noATBepmAaeTCH ycTaHOBJieH- 
HBIM BBime CXOACTBOM IIOBeAGHHH 9JieMeHTOB CyJTb(J)HAHO-CHJIHKaTHBIX H cyjlb- 
$hahbix pacnjiaBOB. Bo3mo;kho, hto b HHCJie 9 thx ijaKTopoB Ba>KHoe 3HaneHne 
HweeT pa3JinnHe b TewnepaTypax njiaBjieHHH MeTamioB, AocTaTonHoe rjik pa3- 
AGJieHHH ajieMeHTOB (7' n jipt= 1773,5°, T nji pd = 1555° npn 1 aTM). IIpaBOMep- 
nocTb noAoSHoro BBiBOAa BBiTeKaeT H3 Toro, hto 06a MeTa:uia b MaHTHUHBix 
nopoAax (cyA^ no HMeiom,HMCH AaHHBiM no MeTeopnTaM), oneBHAHO, HaxoAHTCH 
B (JopMe TBepAHX paCTBOpOB 9JieweHTOB HJIH TBepAHX paCTBOpOB C APyrnMH 
MeTajiJiaMH, 3aKJiiOHeHHBix b MeTaJUinnecKon $paKn,nn. BxomAeHHe njiaTHHBi 
n najiJiaAHH b CTpyKTypbi HanSojiee pacnpocTpaHeHHBix, a TeM 6oJiee jierKo- 
n.AaBKHX, cnJiHKaTHBix MHHepanoB Becbwa orpaHnneHO. IIoao6hbimh me npn- 
lEHaiiE MonteT 6 bitb oS-BHCHeHO HaKonjieHne njiaTHHBi b HanSoJiee ho3Ahhx 
ocTaTKax AH^^epesAnpoBaniiBix MarMaTnnecKHX cepnii. Kpowe Toro, npn cy- 
ipecTBeHHBix KOHii,eHTpan,HHX neTynnx KOMnoHeHTOB, n npemAe Bcero cepbi, 
b paHHHX npoAyKTax AH^^epeHpHaAHH npoH3onAeT npemiyiAecTBeHHoe Ha- 
KonjieHne najuiaAHH, o6JiaAaiom;ero SojibmnM cpoactbom k cepe, no cpaBHe- 

HHIO C HJiaTHHOH. 

PaccMOTpennbie BBime oco6eHHOCTH pacnpeAejieHHH njiaTnnoBBix MeTaJi- 
JIOB B 9$$y3HBHBIX II HHTpy3HBHBIX TpannaX H03B0JIHI0T BHAeTb,HTO (JpaKpno- 
HnpoBaHne b hhx njiaTHHBi h najuiaAHH HAeHTHHHO o6m,HM 3aKOHOMepHOCTHM,j 
CBoiicTBeHHBiM BceM npon3BOAHBiM 6a3HT-rHnep6a3HTOBoro MarMaTH3Ma. Bch 
coBOKynHOCTb 3HaneHHn OTHomeHHH Pt/Pd AJiH Bcex paccMOTpeHHBix nopoA 
JiemHT b o6jiacTH 3HaneHnn 9Toro K09$<|)Hii;HeHTa, xapaKTepnon ahh co6cTBen- 
ho 6a3aJibTOBBix KOMnjieKCOB. ^jih Bcex nopoA 3HaneHHH OTHomenna He npe- 
BBiinaiOT eAHHHpBi, a hh;khhh npeAeji AOCTHraeT 0,3. HapnAy c 9 thm BBiAejiH- 
iotch ABe pa3Jinnaioiii,He BeTBH (JpaKpHOHHpoBaHHH 9JieMeHTOB (pnc. 5.2), 
OAHa H3 KOTopBix o6T.eAHHHeT Bee nopoABi AH$(|>epeHii;HpoBaHHoro 6a3aJibTo- 
Boro KOMnjieKca h hx HHTpy3HBHBie KOMarMaTBi, a BTopan — AH$$epeHn;Hpo- 
BaHHBie cyjib^HAOHOCHBie h cjia6oAH(J)(|)epeHn;HpoBaHHBie HHTpy3HBBi. B 6a- 
3aJibTOBoii cepnn pe3Koe HaKonjieHne najuiaAHH no cpaBHennio c njiaTHHon 
xapaKTepH3yeT paHHne npoH3BOAHBie, h cooTHonieHne KOHpeHTpapHn Pt/Pd 
nocjieAOBaTejibHO B03pacTaeT k ho 3 ahhm npon3BOAHBiM KOMnjieKca. Maitcn- 
iiajibHoe 3HaneHHe oTHoineHHH 
AocTnraeTCH b hhkphtobbix 6 a- 
3aJibTax. XapaKTepHO, hto cpeA- 
Hne 3HaHeHHH OTHomeHHH A-an 
6a3aJIbTOB pa3JIHHHBIX perHOHOB 
TaKHte JiemaT b npeAeJiax BBiAe- 
jieHHoro HaiiH Bapnan,HOHHoro no- 
jih. IloAHepKHeM, hto b 9 to *e 
none nonaAaioT paccMOTpeHHBie 
HeAH(|)(J)epeHn;HpoBaHHBie HHTpy- 
3HBBI. 

BTopaa BeTBb, HecMOTpn Ha 
HAeHTHHnyio HanpaBJieHHOCTB 
(jppaKpHOHHpOBaHHH 9JieMeHTOB, 

3HaHHTejIbHO OTCTOHT OT BapHa- 
AHOHHoro noun 6a3ajibTOBoii ce- 
pnn. Ilpn 6ojibmen Marae3HaJib- 
hocth cpeAHHX cocTaBOB o6enx 



rpynn HHTpy3HBHBix nopoA b hhx 
na6jnoAaeTCH 6ojiee coBepmenHoe 
(JpaKpnoHHpoBanHe gjieiieHTOB, b 
CHJ iy aero o6m,nn pa3Max SHane- 
hhu OTHomeHHH cocTaBJiaeT ot 0,3 
b Amjp^epeHAHpoBaHHBix cyjibfjm- 


Puc. 5.2. <X>paKn,HOHTipoBaHHe miaTHHOnflOB b 
M arMaTiiaecKiix nopo/iax HopimibCKoro pafioHa. 
1—6 — OasajibTH flii$$epeHmrpoBaHHoii cepnn jiaB; 
7 — TiiTan-aBriiTOEBie noJiepiiTbi; 8 — nonKii.noo$iiTO- 
Btie jtojiepiiTbi (KOMarMaTii^Hbie mi$$epeHmipoBaHHon 
cepnn jiaB); 9 — cpejimm cociaB n.naTo0a3ajibTa; 
10 — mejionHoii 6a3ajibT floHOacca; 11 , 12 — u,n$- 
(JiepeHiuipoBaHHbie pynoHOCHbie HHTpy3iin; 13 — 
cnaooHH$$ep ernnip ob aHHbie hhtpv 31111 ’ 
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AOHOCHBix HHTpy3HHX ao 1,0 h hgckojibko 6ojiee b GJia6oAH(J)(|)epeHii;HpoBaH- 
hhx. XIo-BHAHMOMy, onpGAeJiGHHOG 3HaH6HH6 npn stom HMejio TaK?K6 pa3;ia- 
nne b KOHpeHTpapHHX cepsi, cbohctbghhog MaraaM, (JopMHpyiomHM o6e rpyn- 
bbi nopoA- 

yCTaHOBJieHHBie OCOdGHHOCTH OTHOCHTejIBHOrO HaKOHJIGHHH njiaTHHOH aob 
E AOhojihghhh k reojioro-TeKTOHHBecKHM h HGTpojiorHHGCKHM AaHHBiM (Poa- 
jigbckhh, 1959) no3BOJiHioT paccMaTpsBaTB 3(|)(|)y3HBHBie h HHTpy3HBHBie Tpan- 
nti Kan npoH3BOAHBie pa3JiHHHBix MarMaTnqecKHX onaroB, nocKOjiBKy KajKABiii 
113 HHX XapaKTepH3yeTCH CBOHM IJHKJIOM (JpaKn,KOHHpOBaHHH. 

Ba3ajiBT£i, ohgbhaho, hbjihiotch npoH3BOAHBiiiH sieHee rjiydiiHHBix, a iih- 
ipy3HBHBie TpannBi 6oJiee rjiySHHHBix 30H MaHTHHHoro MarMOo6pa30BaHiiH. 
Hcxoah H3 opeHOK aScojiioTHBix KOHpeHTpapnn njiaTHHBi h naJiJiaAHH bo Bcex 
HopoAax, MO/KHO 3aKJiioBHTB, hto b BepTHKaJiBHOM cghghhh 30hbi MamooSpa- 
30BamiH HaKonJieHne sjigmghtob hpohcxoaht b 6ojiee rjiydoKnx aacTHX, h no- 
3TOMy npoii3BOAHBie rjiy6nHHBix oaaroB 3HaaHT6JiBH0 oSoraipeHBi oahobpgmgh- 
ho o6ohmh sjieMeHTaMH. HapnAy c sthm ii3mghghhh othochtgjibhbix kojihhgctb 
3JI6M6HTOB B KaJKAOM H3 paCCMaTpHBaGMBIX K0MHJI6KC0B, BGpOHTHO, o6yCJIOB- 
JIGHBI pa3JIHHHBIMH HpHHHHaMH. ^JIH 6a3aJIBTOBOH CGpniI HpGAHOHTHTGJIBHBIAi 
MGXaHH3MOM MO/KGT paCCMaTpHBaTBCH (JpaKpHOHHpOBaHHG 3JIGM6HT0B B pG- 
3yjiBTaTG KpncTaJiJin3an;iiOHHon AH(|>(|)6p6Hn;naii,HH gahhoto pacnjiaBa, b cnjiy 
BGro Anana30H h3mghghhh coothohighhh Pt/Pd hg ctojib bgjihk. ^jih HHTpy- 
3HBH0H CGpUH pa3A6JIGHH6 HJiaTHHOHAOB, HO-BHAHMOMy, OCym,GCTBJIHBTCH B npO- 
pGCCG nOCJIGAOBaTGJIBHOrO BBIHJiaBJIGHHH MarM, B CHJiy HGrO AOCTHraGTCB 6 ojigg 
COB 6pmBHH06 (JpaKIJHOHnpOBaHHG 3JIGM6HTOB. 

IIpHBGAGHHBin MaTGpnaJI IIOKa3LIBaGT, HTO (JpaKpHOHHpOBaHHG HJiaTH- 
HOBBIX MGTaJIJIOB AOCTaTOHHO CTpOrO 3aBHCHT OT COCTaBa MarM. pTO H03B0JIH6T 
paccMaTpnBaTB bgjihhhhbi, xapaKTGpn3yiorpiiG coothoiiighhg HJiaTHHOHAOB, 
KaK OAHH H3 B03M0/KHBIX KpHTGpHGB pa3AeJI6HHH TpannOBBIX HHTpy3HH DO 
CT6H6HH pyAOHOCHOCTH. H6C0MH6HH0, HTO OTHOmGHHG AOJIJKHO PICH0JIB30BATB- 
CH COBMGCTHO C APyrHMH OpGHOMHBIMH napaMGTpaMH H B TOM HHCJI6 B COHGTa- 
HHH C HGTpOJIOrHHGCKHMH AaHHBIMH. PaCCMOTpGHHBIH MaTGpnaJI CBHAGTGJIB- 
CTByeT, HTO B6P0HTH0G 3HaH6HHG OTHOIHGHHH Pt/Pd AJIH AH$$epGHEi;HpOBaHH£IX 
pyAOHOCHBix MaccHBOB jig/kht b npGAeJiax 0,30—0,40. 3HaaGHHH, SojiBmne 
HJIH M6HBIHH6 3THX BGJIHHHH, OHGBHAHO, 6yAyT XapaKTGpH30BaTB HHTpy3HBBIj 
BJIH KOTOPBIX MaJia BGpOHTHOCTB o6Hapy>K6HHH MGAHO-HHKGJIGBOrO OpyAG- 
HGHHH. 


5.2. rEOXHMHHECKHE IIAPAMETPbl 

PyAOHOCHOCTH AHd>H>EPEHD;HPOBAHHbIX 
HHTPY3HH HOPHJIbCKOrO PAHOHA 
H HEKOTOPblE OCOBEHHOCTH 
IIX nEPBHHHbIX rEOXHMHHECKHX OPEOJIOB 


r60XHMHH6CKH6 HCCJIGAOBaHHH, npOBGAGHHBIG B 3anaAHOH HaCTH Cn6np- 
CKOU HJiaT(|)OpMBI H o6o6m,GHHBIG HaMH (BhJIGHCKHH, 1967; IlGTpOJIOrHH H HGp- 
cnGKTHBBi..., 1978), HarJiHAHO HjiJiiocTpnpyiOT Hajimme rGOXHMHHGCKOH chg- 
AHaJiH3an;HH MarMaTHHGCKHX oaaroB otagjibhbix TpannoBBix cy6npoBHHn,HH 
3anaAa CndiipcKon njiaTtJiopMBi. B nGpByio omgpgai> cnpaBGAJiHBO BBiAeJiGHne 
HopnJIBCKO-OjIGHGKCKOH CySnpOBHHpHH, OTJIHMaiOIAGHCH B 3anaAHOH GG naCTH 
BBicoKon KOHn;GHTpan;H6n b nopoAax xpoMa, KodaJiBTa,. hhkgjih h mgah h hh3- 
khm coAepaiaHHGM THTaHa (rjiaBHBiM o6pa30M b AH$$epGHn;HpoBaHHBix HBTpy- 
3HBax). Il0Ka3aT6JIBH0 BBICOKOG 3AeCB OTHOmGHHG HG TOJIBKO HHKGJIH K KOSaJIB- 
Ty (11,8), HO H HHKGJIH K MarHHIO (5,23). Bog 3TO OTpamaGT TGOXHMHHGCKyiO 
CHGn;H(J)HKy MarMaTHHGCKHX onaroB cydnpoBHHpHH, ajih kotopbix xapaKTGpHa 

HH3KaH IAGJIOHHOCTB H KpGMHGKHCJIOTHOCTB HpH OTHOCHTGJIBHO HOBBIIHGHHOM 
XHMHHGCKOM nOT6HH,HaJI6 KHJIHH. BbIHBJIGHO, HTO HOJIO/KHTGJIBHBIMH 3JIGMGH- 
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TaMH-HHflHKaTopaMH * ,n;jiH 3anaaHoii nacTii IIopHJitcKoii cy6npoBiiHii,iiii c.’ie- 
flyeT CHHTaTL HiiKent, xpoM, Meat, icoSajitT, a oTpupaTejitHtiMii hjih anijp^e- 
peHpnpOBaHHBIX IIHTpy3HBOB — aapKOHHH H 6apHH. ,E(jIH HeaH(|)(|)epeHEI,HpO- 
BaHHbIX HHTpy3MBOB 3TOH Cy6npOBIIHIi;ilII XapaKTepHO BeCBMa HH3KOe COflepjKa- 
Hiie HHKejiH (0,008%), no 3aTo BbicoKoe oTHornemie HincejiH k KoSajibTy (3,1). 

CpaBHHTejiBHbin aHajni3 co6panHoro n o6pa6oTaHHoro MaTepnaJia noKa3aji 
(BnjieHcicHH, 1974b), hto cpeaHiie 3HaneHiiH pacnpeaeneHiiH ochobhbix mhkpo- 
3JieMeHTOB B HeaH())ll)epeHIl,HpOBaHHbIX IIHTpy3HBaX KaK B BOCTOHHOH (CTapa- 
n;biHa h ap-, 1972), TaK h b 3anaaHon nacTii HopiiJibCKoit (Hopii.’ibCKo-OjieHeK- 
ckoh) cySnpoBHHpHH hohth cxoaHbi. Tan, cpeaHee coaepmaHiie xpoMa 
(0,03%), HHKejiH (0,016%) h Mean (0,014%) b Hean(|)(|)epeHn,HpoBaHHbix iih- 
Tpy3iiBax BOCTOMHoii nacTii npoBinmiiii b 2 pa3a Bbime, neM b 3anaaHon 
(xpoM — 0,017%, HHicejib — 0,008%, Meat — 0,007%); hto KacaeTCH ko- 
6ajibTa, to ero coaepmaHiie b 3anaaHoii nacTii cy6npoBiiHii;iiii b 1,5 pa3a Bbime,, 
neM b boctohhoh. IloHiiJKeHHoe npoTiiB KJiapna coaepmaHiie HiiKejm, xpona 
ii Mean b HeaH$$epeHii;HpoBaHHbix iiiiTpy3HBax HopiuibCKoro paiioHa b pejiOM 
Bbi3B3Ho, oneBnaHo, pa3BiiTiieM b ero npeaenax HiiKeneHocHbix MacciiBOB. 
IIoc;ieaHiie pa3BiiTbi b ochobhom b 3anaaHon nacTii cy6npoBnHH,iiii f hto ne 
HCKJiionaeT no pejioMy pnay npii3HaKOB HaxoJKaesiiH hx b boctohhoh nacTii 
HopiinbcicoH cy6npoBiiHn,im. IlocjieaHee noaTBepmaaeTcn eme ii Tesi, hto KaK 
b 3anaanoH, Tan ii b boctohhoh nacTii cy6npoBiiHH,iiii OTHornemie HiiKenn k ko- 
6a^tTy b HeainJ)(l)epeHii,HpoBaHHbix iiHTpy3iiHX 6o;iee neM b 3 pa3a Bbime,. 
neM b iiHTpy3iiBax apymx cySnpoBiiHpiiH. 

J](eTajibHbie HCCJieaoBamiH (ApxnnoBa, 1975; ^oaiin,- 1963; ^oairn ii ap-, ; 
1973; n ap-)j npoBeaemiHe b Hopiijibckom pailoHe, ho3bojiiijiii npeaxioiKiiTb n,e- 
jibin pna reoxiiMiinecKHX napaMeTpoB, ho3bojihioih,iix OTjmnaTB pyaoHOCHbie iih- 
Tpy3im ot 3aBeaoMo 6e3pyaHbix (Ta6;i. 5.4). PaccmiTamibiH cpeamin cocTaB 
HHTpy3iiBHbix TpannoB HenocpeacTBeHHO HopiuibCKoro paiioHa b n,ejioM no3- 
bojiiiji npeaJioJKiiTt (ApxnnoBa, 1975) rpaminHbie npeaenbi cpeaHHX coaepma- 
HIIH MHKp03JieMeHT0B B HIlKejieHOCHbIX IIHTpy3IIHX, HTO aOJUKHO 6bITB HOJIO- 
meno b ocnoBy aanbHenmeii pa36paKOBiai pyaoHOCHbix iiHTpy3iin. IIoaTBep>K- 
aaeTcn TaKJKe, hto Hii3Kiie 3HaneHiiH Pt/Pd (0,3—0,4) xapaKTepnbi aJin hhk- 
piiTOBbix ra66po-aojiepiiTOB pyaoHOCHbix HHTpy3iiH. OTHornemie Pt/Pd 3a- 
BIICIIT He TOJIBKO OT KpeMHeKIICJIOTHOCTII, HO H OT m,eJIOHHOCTIl HOpoa 
(cm. piic. 5.1, 5.2). IIosTOMy cneayeT nonaraTb, hto oaHoiiMeHHbie nopoaH,, 
pa3JiHHHbie no CTenenn pyaoHOCHOCTH,. SyayT oTJiiinaTBCH no oTHomeHiiio 
Pt/Pd, oaHaKo cneayeT nonaraTb, hto stot noiiasaTejiB SyaeT aJiH pyaoHOCHbix 
ropii30HTOB ne Hiime 0,3 h He Bbime 0,4. y TOHHemie Pt/Pd oTHomeHiin bjih 
Bcex pa3HOBHaHOCTeii nopoa pa3JiiiHHbix no pyaoHOCHOCTH iiHTpy3iiii hbjih- 
eTCH nepBoonepeaHoil 3aaaneH 6yaym,iix iiccjieaoBaHiiii. KpoMe npiiBeaeHHbix 
b Ta6n. 5.4 reoxiiMiinecKiix napaMeTpoB pyaoHOCHbix HHTpy3iiH TpeHaoBaH 
KoppeKTnpoBKa opeHOHHbix reoxiiMiinecKiix noKa3aTejien, npoBeaeHHaH b Ho- 
pmiBCKOM pailoHe (ApxnnoBa, HaTopxiiH, 1971a; ApxnnoBa, 1975), noica3a- 
Jia, ; hto aJiH pyaoHOCHbix iiHTpy3HB0B xapaKTepHo yBejiiineHiie coaepmaHHH 
xpoMa k KopHeBHM nacTHM MaccHBOB (a^iH o$HTOBbix ra66po-aoJiepHTOB),, 
b to BpeMH KaK aJiH Mean OTMenaeTCH npoTHBonojio>KHaH TeHaeHpiiH (ojihbii- 
HOBbie ra66po-aoJiepHTbi). KpoMe toto, BbiHBJieHo, hto noBbimeHHoe coaepma- 
Eiie HiiKejw (b cpeaHeM ao 0,04) b ohhbhhobhx 6e3pyaHbix ra66po-ao^epnTax 
HBJIHeTCH,- OHeBIiaHO, (JjiaHTOBblM npiI3HaKOM HIIKejieHOCHbIX HHTpy3HBOB. 
IIpHMeHaTejibHo, hto pyaoHOCHbie ojiiiBiiHOBbie ra66po-aonepHTbi oTJiHnaiOTCH 
ot 6e3pyanLix KpiiTiinecKiiM coaepmaHneM b hhx HHKejiH (b cpeaHeM nopnaica 
0,025%). KpoMe toto, He6e3biHTepecHbi 3HaneHHH Cr/Mn,. Cr/Co h Cr/V 
b 6e3pyaHbix h pyaoHOCHbix HHTpy3HBax. IIoBbimeHHoe 3HaneHiie xpoM-Map- 
raHH,eBoro oTHomeHiin (6ojiee 0,35) xapaKTepHo aJi« ojiiiBiiHOBbix ra66po- 
aonepnTOB pyaoHOCHbix niiTpy3HBOB. XpoM-BaHaaneBoe oTHomeHne yBejumn- 


* K nono/KiiTeubHUM ajieMeHTaM-iJHfliiKaTopaM OTHeccHM aneMenTti, HMeioin;H e nan- 
6ojiee BbicoKHe 3naqeHna nopoa aaenoii cySnpommiiHH no cpaBHeHiiM c apyrnjia. 
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reoxHMniecmie napaMCTpw py^oHocHbix HHTpy3ini HopmibCKoro pafioHa 








BaeTCH B pyflOHOCHBIX HHTpy3HBaX OT (JjiaHrOBBIX (0,5) K npHKOpneBBIM (6,0) 
nacTHM MaccuBa. BaicoKoe xpoM-Ko6ajibTOBoe (6oj:ee 7) oTiiomeirae xapaKTep- 
HO flaa pyflOHOCHBIX IlIITpy3IlB0B, Tfle OHO yBeJIHHIIBaeTCH K KOpiieBBIM HaCTHM 
MaCCHBOB. 

HccjieflOBaHiiHMii nocuefliiiix jieT ycTaHOBJieno miipoKoe pa3BHTne nep- 
BIIHIIBIX OpeOJIOB paCCeHIIHH HOJie3HBIX KOMHOIieHTOB, CBH3aiIHBIX C MeCTOpO/K- 

fleniiHMH riiflpoTepMaJibHoro reiie3nca h npiiypoaeiiiiBix raaBHBiM o6pa30M 
k HHTpy3iiHM KpeMiieKiicaoro, peate meaoanoro cocTaBa. HsyaemieM nepBiia- 
IIBIX OpeOJIOB paCCeHIIHH pyflHBIX MeCTOpOTKfleilHH,. CBa3aiIHBIX C OCHOBIIBIMH 
MarMaMH, h b aacTiiocTii c 6a3aabToiifliioH, hohth ne 3aiiHMajiHCB, : ii tojibko 
b nocjiefliiee BpeMa npn H3yaeHini reoxiiMHaecKiix opeoaoB, npnypoaeiiiiBix 
k HHKejieiiociiBiM HiiTpy3HBaM, noayaeiiBi neKOTopBie pe3yjiBTaTBi (Pa3ronoB, 
1972), npaKTHHecKaa peimocTb kotopbix ne acna. Bonpyr HHKejieiiociiBix iih- 
xpy3HB0B 6bijih ycTanoBjieiiBi reoxiiMiiaecmie opeoJiBi miipoKoro Kpyra sae- 
MeiiTOB, BKJiionaH KaK TiinoMop(|)HBie ajih nopofl TpannoBou (JopMapun (Cr, ; 
V, Ti, Mn h flp . ) , Tan h coflep/Kamneca b bbicokiix KoimeiiTpapiiax b cyjib(|)Hfl- 
hbix pyflax (Ni, Co, Cu h flp.)- BbiaBaeanaa 3oiiajibiiocTb pacnpefleaeima bthx 
BJieMeiiTOB b opeonax ne noayaiiaa nona TeopeTiiaecKoro oSbacneiraa. 

B npeflejiax HopnabCKon rpymiBi Mefliio-iniKeaeBBix MecTopojKfleniiH,. 
KpoMe TaKHX Beflym,HX MiiKposaeMeiiTOB, kbk unKejib, Meflb, xpoM, THTan, ; 
BCTpeneiiBi Ag, Pb, Zn, ; Au, Ga, Mo, Se, Bi, Pt, Pd, Ru, Te, Os, Rh, Ir. Bee 
3th 3JieMeiiTBi h em;e pafl flpyrnx BCTpeaeiiBi b cbh3ii c cyab(|)HflHBiMH Mefliio- 
HiiKejieBBiMH pyflaMH (reiiKiiii, 1968; ^oflim, UlaTKOB, 1971; h flp.). 

OciioBiiaH TpyfliiocTb iisyaetiiia nepBiiaiiBix opeojioB pacceaima MHKpo- 
BJieMeiiTOB, npaypoHeiiiiBix k Mefliio-iiHKeJieBBiM MecTopo/KfleimaM, 3aKaioaa- 
eTCH B TOM, HTO 3TH 3JieMeiITBI B yCJIOBHHX OCHOBIIOH CpeflBI, B KOTOpOH OIIH 
KOIipeHTpHpyiOTCH, MaJIOHOflBH/KHBI, B OCo6eiIHOCTH B KaTIIOIIHOH $opMe (Ma- 

paKymeB ii flp., 1971; MapaaymeB, Be3Men, 1969). 

MccjieflOBaiiiiHMH BBiHBJieno, hto TaKiie nHTepecyiom,He nac 3JieMeiiTBi, : 
Kan unKejib, Meflb, xpoM, Ko6aabT h pafl flpyrax, o6pa3yioT opeoJiBi pacce- 
aniia, CBa3aimBie c HHTpy3HBaMH ocuoBiioro cocTaBa, ioieioT Hii(|)HabTpau;HOH- 
nyio npnpofly h pa3BHBaioTca rJiaBHBiM o6pa30M no 3onaM TeKTOimaecKiix na- 
pyraeimn n TpenfliiiiaM. OfliiaKo iienocpeflCTBeiino b Teae HHTpy3iiBa Taane 
KOMHoiieiiTBi, KaK unKejib, KoSaabT, xpoM, Meflb, njiaTHHoiiflBi h flpyrne th- 
aieaBie ojieMeHTBi, KOTopBie KOHpeiiTpHpyiOTca b imameii aacTii pa3pe3a iih- 
Tpy3HBa, o6pa3yioT pyfliiBie Teaa c oTaeTaiiBo BBipaaieHHOH reoxHMHaecKoii 
3oiiajibiiocTbio (^(iiCTaep h flp., : 1975). Mto KacaeTca nepBiiaiiBix opeojioB, 06- 
pa3yioni,HXca 3a npeflejiaMn pyfliiBix Tea, npimemiTeabHO k Mefliio-iraKeaeBBiM 
MecTopoatfleimaM neo6xoflHM rfnisiiKo-xiiMnaeCKim anaaH3 npopeccoB MHrpa- 
fli-iii Tex hjih hhbix MiiKposaeMeiiTOB npiiMeiiiiTeabHo k BMem,aiom,eH HHTpy- 
3HBHBie Teaa epefle (IleTpoaoriia h nepcneKTHBBi..., 1978). Be3 nofloSnoro ana- 
aii3a nejib3a paccMaTpnBaTb nocaeflOBaTeabiioCTb oTaoTKeima MiiKposaeMen- 
TOB II BBIBOflIITb pHflBI flII(|)(|)epeHH;HaJIbHOH HOflBHamOCTII KOMnOIieilTOB fl.ia 
HiiTpy3iiBHBix Tea, T6M 6oaee ochobhoto cocTaBa. 

y MecTiio nanoMHHTb, hto eMKOCTb reoximnaecKOH ciiCTeMBi, KaK noKa3a- 
ho A. A. MapaKymeBBiM (1975), oSycaoBaiiBaeTca pacnpefleaenneM saeMeiiTOB 
Meaifly $a3aMn: (JaioHfliiou, pacnaaBOM, BMem,aiom,HMH nopoflaMH n o6pa3y- 
iommmca MiiHepaaaMH. Raaiflaa H3 sthx <J)a3 npeflCTaBaaeT co6oio reoxiiMii- 
aecKyio epefly, SaaronpaaTiiyio nan neGaaronpiiaTiiyio fljia KoiipeHTpapiiH 
toto iian hhoto saeMeirra. OTCiofla saeMeiiTBi iiepaBiioMepno pacnpefleaaioTca 
Meaifly $a3aMH. IlosTOMy iieoGxoflmio npn reoxnMiiaecKnx nccaeflOBaniiax 
bbihbhtb eMKOCTb reoxHMHaecKHX epefl ($a3), KOTopaa oniiCBiBaeTca ypaBiie- 
imeM (MapaKymeB, 1975), naaiocTpnpyioifliiM B3aHMOOTHomeiiHe KoanaecTBa 
saeMeiiTa (n t ) c ero xminaecKHM noTeupnaaoM (p ; ): 



7 3aKa3 JMs 37 
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li a b a 6 


OCOBEHHOCTII METAMGP0>K3MA 
H METAC0MAT03A Py^OHOCHBIX MHTPy3Hfl 
KAK nOIICKOBBIE '-MKTOPBI 


6.1. OBUpiE OCOBEHHOCTII METAMOP®II3MA 
II METAC0MAT03A. CBHSAHHOrO 
C TPAHnOBLDI MAFMATH3MOM 

B peay.nBTaae nposeaeHHHx perHOHa.iBHHX nccaeflOBamris (BHJieiiCKHH 
b HP -, 1964; BnaieHCKHn, 1967; HexpoxornH: h nepcneKTHBBi..., 4978) npeffJia- 
raexcH KJiaccHc)i)HKan,iiH MexaMopcpimecKiix h MexacoMaTHHecKEx ‘ 0 ?x ja3OBaH ™, 
B03HHKHIHX 3a CieT BHeflpei-IHH pa3JIHHHHX no CBOHM neTpOXHSIHBeCKHM oeo- 
GeHHOCTHM TpannOBBIX FKipySHBOE. 

PaccMOTpeniie MeiaMopqpB’iecKHX a MeTacaiiaxiraecKiix npeueccoB, cbh- 
SaBBHX C HHTpy3HBEBIMII TpannSMH ClIGHpCKOir nJiaT(|)0pWBI. nOSBCJIHJIO BBI- 

flejinTB oflHy MeTaMop^nAecKVio n 12 MeTacoMaTxraecKEX $opxiaiiHH (Bnxen- 
ckhh, 1974b; nexpoJiorHH h nepcneKTHBBi..., 1978). K MarMaxHnecKOH npo- 
I'peccnBHoir CTannn sieTaMopd)ii3Ma h nacTH'rno MeTacoMaT03a oihochtch cjoop- 
MauKH poroBHKOB, riiopHAHO-MeTacoMaTTiqecKiix nopoA h nacTiixHo Marae3H- 
a.nbHbie cnapHU. OcTajiBHbie MeTacoMaxnnecKiie (jpopMapnii oniecenBi k nocne- 
MarMaraHecKOH ciasim MexacoM&T03a, Koiopan noflpa3He.xena sa panmoio 
meJionHyio^HCAOTHoro BHinpjianHBaHHH h no3AHioio rpexonHyio. Bee bhhh meTa- 
M«pc{)H3Ma TecHo cbh 3aHBi c xapanxepGM iiarMaTH3Ma b pernoH&jiBHOM njiane, 
a T&K>Ke c cocTaBOM BMeraaiornax nopoff, xhmb3mom iiHTpy3iiii e (bopMOH hh- 
Tpy3iiBHBix Kanep, naxiiniieM m cocxasoM neiyqnx h cooTKOinenaeM CKopocxH 
DpHTOKa Tenna co CKopocxBio npoxeicaeMBix 3HAOTepMHqecKHx jpeaKiiHii m litre- 
pajiooopa30BaHHH. 

BticoKOTeMnepaTypHHE KoniaKTOBBii MexaMop<J)H3M nanoo.iee oTneTiraBO 
npoHBHJiCH b HopnjiBCKoit (Hopxi.iiBCKo-0.!ieHeKCKOH), Anrapo-IxaianrcKofi h 
nacTHqno b peiiTpajihnoii nacTH TyHryccKOH cy 6 npoBHnn,HH. B TlyTopaHCKofi 
cy 6 npoBHHn,HH nanSojiee pasBH.XBi MexaMoptpnqeciCHe o6pa30BamiH 6 hotht- 
aMc{)H 6 oJI-porOBIlKOBOH H MyCKOBHT-X.UOpET-porOBHKOBOH CDapHH. MnTpy3HBBI 
Anrapo-BnJiiOHCKOH cyonp«BHnn,HH He conpoBo>KA a iOTCH 3aM6THHM KOHTaKTO- 
BO-MeTacoMaTHnecKHM npeo6pa30BaHH6M BMem,aioin,nx nopoff. TLih 3toh cy 6 - 
npoBHHpHH xapaKTepno npoaBjieHHe Han 6 oJiee paHHero nn3KOxeMnepaTypjio- 
ro MeTacoMaT03a, npiiypoqeHHor* k b y jik ainiqecKHM TpySKaM B3pLiBa, rpe 
aecKOJiBKO no3AHee 3a ctot TycJroreHHBix nopoA o6pa30Bajmcb aBTopeaKpnoH- 
HBie H3BecTKOBBie n MarHe3najiBHbie CKapEBi. 3 th CKapHBi b oxjinqne ot o 6 bfi- 
hlix, mnpoKO pacnpocTpaneHHBix b KOHxaKTe H3BepjKennBix nopoA c ocaAon- 
HHMM, o6pa30BaJIHCB SB CXieT OKOJIOTpeiHHHHOrO HHt{)HJIBTpaiIHOHHOro MeTa- 
C0MaT03a (BnjieHCKHH, 1974 b;IF expoJionifl h nepcneKTHBBi..., 1978). IIocjieAyio- 
mee AeTajiBHoe H3ynenHe H3BecTKOBBix CKapnoB Anrapo-HjiHMCKoro panona, 
conpoBoiKAaeMBix B03HHKnoBenneM 6 oraTBix }Kejie3opyAHBix iiecTopoiKAe- 
hhh, noKa3ajio (BaxpymeB, BoponpoB, 1976), hto ohh hbjihiotch aBTopeaKpn- 
OHHBIMH o6pa30BaHHHMH H np0H30HIJIH 3a CKeT rJiy 6 HUHBIX lIHcJjHJIbTpapHOH- 
noro xapaKTepa pacTBopoB, noAHHMaBHiHXCH no 3onaM APo 6 jiennn BMeipa- 
ioin;nx nopoA- Kpone aBTopeaKpHonubix H3BecTKOBBix cnapHOB, 3Aecn 6 bijih 
oSHapyjKenbi h H 3 yqeHH (BaxpymeB, BoponpoB, 1976) MeTacoMaTHTLi, no co- 
CTaBy npeACTaBjiHH)m;ne C 06010 MamesnajibUBie CKapnbi (aBTopeaKpHonuBie), 
3aMeniaK)iAHe H3BecTKOBBie. Ctojib peAKoe b npnpoAe HBjienne o 6 x>HCUHeTCH 
npocanHBanneM nocjie o6pa30BaiiHH H3BecTKOBBix CKapnoB BBicoKOTeivinepa- 
Typnbix pacTBopoB, SoraTBix CaO h C0 2 . K Marne3najiBHBiM CKapnaM JKeJie3o- 
pyAHBix MecTopoJKAenHH npHyponena xajiBKonHpHT-neHTJianAHT-nnppoTHno- 
Ban MHHepajiH3an,HH. 
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MacuixaoH neTacoMaTs^eCKnx HBiemni aaiyxaiox c cesepa Ha ior, hto 
VKaaHBaei 1 na oaeiiB nri3Koe C03,ep>KaHEe bojibi k jtpyrnx .TeTVHHX b pacnxaBax 
iiht p y3ii bob AHrapo-KaTaHrcKon n Aii r a p o - B n ji io i ; c k o ii cyonpeBiiHipw, 3a 
ncKJiioieHHCM pasoHOB paciiojio;-KeHHH >Keae3opyAHHX MecTopoiKieHiiiL Ha- 
oSopoT, HHTpy3iiBH HopEibCKoii cySnpoBin-miiH ii b MeiiLmeii Mepe nyropaH- 
CKOH OTJIKHaiOTCH oSpaSOBaHIieM OKO.lOnHTpySI'IEHLIX opso.ios MeTaCOMaTH- 
HeCKH H3M6H6BHBTX nopOfl. IipeHCTaBJieHEBIX HSBeCTKOBBTMII II Marne.3Hajri.HHME 
CKapnaMH. IIocjieaHHe pasBnTBi npeiiMyaiecTEOimo ii IlopioLeKO-O.ieneKCKoii 
cyfinpoBinipiiE. 

Kan iiSBecTHo. oopasoBaHiie jiioobix MeracoMaxircecKiix nopoffi ocymecTB- 
JTHeTCJI B yCJIOBUHX E30HTKa BOfll-IOU cj)a3I>I { Kop>KIIHCKHH, 1953: PersepflaTTO, 
1970; JKapnKOB, 1969), oTReieHne KOTopon b .\rarMaTnnecKyio ciapnio bo3mojk- 
ho tojibko b cjiyaae nepecbHpeiiiiH paca.xana jiCTynjiMii KOJinoneiiTaMH. Ea- 
agJiBTOBaa Mama b 6ojiBnrntiCTBe cbogm oefliia Bojroii b cbh.3ii c BOCCTaHOBii- 
xejiBHHM xapaKrepoM rayorraiiLix ({wnoiipOB. Btiim cae^yeT n o&tHCHHTb, hto 
jraate b cayaae BHCOKOTeMnepaTypHoro MexaMopcpnsMa noioMBTcoflepsKanpix 
nopofl MarHe3HaatHLie CKapHBi b cbh3h c t pann oebtmh iiiiTpyaHHMii ne o6pa- 
3 viotch. Hanpmiep, poaoMiiTcoHepsanine xcapooiiaxi-iBie nopoaH b KomaKTe 
c raSSpo-pojiepirraMii AnaKHTCKoro xraccHBa npeBpaipenBi b poroBHKH cnyp- 
piiT-MepBiiHiiTOBoS ii H3BGCTKOBHe CKapin.1, Kpoiie Toro, Kpwcxaji- 

an3aiiHH oepnoH BOfloii warsiH b BoccTaHOBnre.ii.Hbix ycioBiinx cnocoScTByeT 
oopa30BaHHK) an$$epeHpnpoBaHHHx iiHTpysiiBOB CKaeprapjcKoro Tnna, r^e 
b ycioBHJtx HH3Koro ypoBHH oKHCiHTeibHoro nOTeHpaajia nponcxossrr Ha- 
Konaeiine aceae3a b >Keae3iiCT0-Jiarne3iia:ii.iibix cniHKaxax nepeMetnioro 
cocTasa. B 3tiix cayaanx oSpaayioTCH xaicne nHTpy3iiBBi, kbk AiaMflacax, 
AHauHTCKHii ii ap., k KOToptm b peflKHX ciynaax npiiyponenbi H3BecTK0BBie 
cKapiiBi nocaeaxarMaTHnecKOH CTapim oopasoBanna. HiixpysHBH Hopaib- 
CKoii cy6npoBHHpKii iJopMnpyiOTCji b ycaoBHHX noiy otkphtoh C'iictgmh b oc- 
i-iobhom npit B03pacxaHiin nappna.xBnoro patuieniiH Kiicioposa. Kpowe Toro, 
ncxoHHHG pacniaBH noBHmeHHoii mejiaanocTii, sa cnex Koxopux o6pa30Ba- 
jiricb ocHOBHtie Hiic^epeiimiaTBi n^ejiOHHBix cepiiii, o6jiapaiOT oojibihoh cno- 
co6nocTbio k pacTEopeiimo bosbi (/KapnKOB, 1969), n oxaeieniie ee b MariviaTn- 
aecKyio CTapmo Bnoiiie BepoaTHo. r h« Kacaerca ancixftepeiiiiHpoBaEHBix nHTpy- 
3HB0B CKaeprappcK«ro (aiaMK>i<axcKoro) Tnna, to 3seCL na KoneaHbix CTapHHX 
(JiopMHpoBaiiHH MacciiBa npoHCxoflHT ireKOTopoe HaKonienne lexynux c o6pa- 
aoBaimeM floiepiiT-nerMaTHTOB, rpanocfinpoB, coHepatamiix bm^hooi, 6hotiit 
h Hpyme Bonocosepncamne iinnepaiH. OfliiaKo b dtom ciynae o6pa3yiOTca 
xoJtbKO nocieMarjiaTHnecKHe H3B8CTK0BMe CKapiiBi. IJoaxoMy cnesyeT 
noiaraTb, axo niiTpy3HBH, c|)opimpoBaHHe Koxopiax nponcxoanxo cnepBa b ot- 
HOCHTeXibHO BOCCTailOBHXejIBHBIX VCJIOBIIHX, 3 3aT6M B npOneCCe E:03paCTanEH 
napn,Hajibiioro saBieima KHCJiopoaa (hto xapaKieyao ajih HHTpy3nBou rpe- 
.noHH03eMejibnofi bgtbie BHyipnKaMepnoH n;if({KjepeHiiHan,HH), coaepjKaT flOCTa- 
xoHHoe KomaecTBo bo^h h apyrnx lexyanx komiiohohi’ob aia oTfleienna ix 
nacTBiiio b MaraaTHaecKyio, a tg.m 6oaee b ii oc.xe mo maTii l i ecKy 10 CTapsio. 
Eoiee othotjihbo 3th npopeccH BbipaiKeiiw b iianooiee ochobhhx (HHKejieiioc- 
iibix) iiHTpysiiBax ipeioMi-iBix cepnii. OTiiociiTe.xbHO KpeMiieKncibie iH(|)(|)epeH- 
pIiaTBI (nHTpy3IIBBl) H3BeCTK0EIICTBTX CepiIH OOBIHHO Se^THBI BOftOH H HeCyT Me- 
CXaMH TOJIBKO Cie^BT BBICOKOTCMnepaTypHOTO KOHTaKTOBOrO MeTaM0p(|)H3Ma 
c o6pa30BaHiieM b peflKHX ciynanx b noc h e .m ar m a th nec kh ii 3Tan MajiOMom;Hi>ix 
rop}330HT0B II3BeCTK0BBIX CKapiTOB. CyOipeXIOHIfbEe HHTpy3HBBI, a TaK/Ke 
BOoSipe OTHOCHTeibHO KpCMIieKHCJIBIO HliTpyBIIBI.T ffleiOHHBIX CepHH, C KOTOpBI- 
mh CBH3ano o6pa30BaiiHe MameTtiTOBBix MecTopoiKneimii, xapaKTepn3yi0TCH 
naKonieiineM JieTyaHX na KOHeaHBix aianax nx cJiopMiipoBaHHH c o6pa30Ba- 
iraeM name Bcero Hn3K0TeMnepaTypiiBix poroBUKOB n n.BBecTKOEBix ciiapHOB. 
HE3K0TeMnepaTypHHe HHTpysHBBi noBBimemiofi k pe m m e kh c ji o te oc t ii jjaJKe 
b ycjioBHHx ipeioaiiBix cepHn He necyx o6bihho ciepoB ltoHxaKTOBoro B03fleii- 
ctbeh (Anrapo-BEJiioncKaH cy6npoBnnmifi) n c hhmji oSbimho CBH3aHo inniB 
HH3KoxeMnepaTypnoe rHflpoTepMaiBKoe npeo6pa30Banne nopop. 



neTpoiHMHHecKHG ocoGchiioctii nirrpyairix 

Tpannooue cyGnpo- neTporeiieTiiHecKiie cepmi M MarHeauajibnwe Cicapiiu napacTaiomett iaiCJIOTHOCTU npiIMCpM HHTpV3J!ii 

minumi miTpyauft rJiyGimnoft nmbche- Benin miyTpHKaMepnoii chcapiibi 

penmiauHu flH(J)(J)epeHqnauHH 
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Haii6ojiee BbicoKOTeiu- 
nepaTypHbie KaK KOHTaKTO- 
BBIH MeTaM0p(|)H3M, TaK II 
MeTacoMaT03 npnypoHeHBi k 
HIIK ejieHOCHHM HHTpy3HBaM 
mejio^HoseMejiBHOH bctbii 
BH yTpiiKaiviepHon pn(|)<|)epeH- 
piiapiiii, KOTopbie hbjihiotch 

OCHOBHBIMH np0H3B0flHHMH 

rjiaBHHM o6pa30M ipejioH- 
HBIX (cy6li3BeCTKOBO-HaTpil- 
eBofi — mejio^Hoii) cepnii 
rJiySiiHHOH p;H(|)(|)epeHn;Ha- 
pnii TpannoBbix pacnJiaBOB, 
OTHOCIITejIBHO HaCBIipeHHBIX 
Bopoii, mejionaMii ii ppyra- 
MH JieTyHHMH COeflHHeHHH- 
mh, rjiaBHHM oSpasoM Ta- 
KI1MI1, KaK (fvTOp H B lieHB- 

meii iiepe 6op. Ojiiohpbi b 
3tom cnynae 6buih SepHBi 
xjiopoM. KaK noKa3aHO b 
Ta6ji. 6.1, HHKeneHOCHBie 
MaCCIIBBI COnpOBO/KpaiOTCH 
oSbihho oKeHt moiphbim ope- 
OJIOM KOHTaKTOBO-MexaCOMa- 
THKeCKHX nopofl, B COCTaBe 
KOTopBix SoJibinyio pojib 
nrpaiOT MarHe3iiajiBHBie n 
II3BeCTK0BBie CKapHBI. Oco- 
SeimocTB 9 thx nopop; — 
— oTcyTCTBiie CKanojiHTa. 
IIocjiepHHH xapaKTepeH pjih 
nSBeCTKOBBTX CKapHOB, 

npnyponeHHbix k HHTpy3ii- 
hm mejiontioii ii cy6in;ejion- 
hoh BeTBeii BiiyTpHKa^iep- 
hoh pii(|)(|)epeHpHan;iiH Tpan- 
noBbix pacnnaBOB. Co CKap- 
Haivra nopoSHoro Tima cbh- 
3aHBi MaraeTHTOBbie pypo- 
npoHBJieHiiH. 


6.2. IIEKOTOPHE 
nOHCKOBEIE 
IIPH3HAKH CKAPHOB 

He ocTaHaBJiiiBaHCB Ha 
xapaKTepHCTiiKe Mame3n- 
aJIBHBIX H II3BeCTKOBBIX 
CKapHOB, pocTaTOHHo nop- 
Po6ho onncaHHBix b pape 
pa6oT (lOpHHa,. CTenaHOB, 
1972, 1973; lOpnHa, 1973; 
3ojioTyxHH, BacHJibeB,- 
1964; EaTyeB, 1972; TypoB- 
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peB, 1972; h ap-), yKaateM jiiihib npii3HaKH stiix nopoa, KOTopaie iioryT cay- 
jkhtb noHCKOBtiMH. K TaKOBtiM othochtch npeHtae Bcero CaMO npiICyTCTBIie 
MarHe3iiajiBHBix MeTacoMaTHTOB c (JopcTepiiTOM, mniraejiBio, mohthhgjijihtomj 
(JjioronuTOM, nacTO Ha3BiBaeMBix MarHe3najiLHBiMti CKapHaMH. Kan BiiaHO 113 
Ta6jl. 6.1, OHH H3BeCTHBI B CBH3I1 C pyaOHOCHBIMH IlHTpy3HBaMip OTHOCHMBIMH 
k mejio^HOH cepnii rjiy6iiHHoii aH<3?$epeHpHapHH h n3,eji0HH03eMejiBH0H BeTBH 
BHyTpiiKaMepHOH aH$$epenpHapHH, : JioKajiH3yioipHMHCH b Hophjibckoh Tpan- 
noBofi cySnpoBHHpnn. Bne 3aBHCHMOCTH ot Toro, hbjihiotch jih ohh 3aecB MeTa- 
C0MaTHTai\iH MarMaTHHecKofi hjih nocTMarjiaTHHecKoii CTaann (mueiOTCH cto- 
pOHHHKH TOH II aPyrOH TOHeK 3peHHH), CaM (|)aKT HX npiICyTCTBIIH B 3K30K0H- 
TaKTe jiii6o b nopoaax caMoii HHTpy3iin, a TaK*e 3HaHHTejiB'iBie MacmTa6Bi nx 
npoHBJieHHH aMnupunecKH yna3BiBaiOT na nepcneKTHBHOCTB aannoii HHTpy3iiH 
Ha opyaeneHiie nan cyjiBfJuaHoe, TaK h MarHeTHTOBoe (BaxpymeB, Bopoa- 
poB, 1976). 

Il3BeCTKOBBie HH^HJIBTpapHOHHBie CKapHBI IHIipOKO pa3BIITBI Ha MeCTO- 
po/KaemiHX cyjiBfJuaHBix MeaHo-HHKejieBBix (TajiHax, HopujiBCK-I) h Marae- 
thtobbix pya (Manyc, AHrapo-IljiiiMCKiie h ap-)- B to me BpeniH H3BecTHBi 
aocTaTOHHO 3HaHHTejiBHBie npoHBJieHHH Ha ChShpckoii njiaT(|)opMe MeTacoMa- 
TIITOB THna H3BeCTKOBBIX CKapHOB, pa3BIIBaiOipHXCH KaK no BMeipaiOipiIM no- 
poaasi, TaK h no caimm TpannaM BHe KaKon-jm6o cbh3ii c opyaenemieM. H3 
xapaKTepHBix npii3HaKOB pan CKapHOB, conpoBO/Kaaioipnx npoMBiniJieHHBie 
AieaHo-HHKejieBBie pyaBi, ycTaHOBJieHo npucyTCTBiie b anoaojiepiiTOBBix CKap- 
Hax xpoMCoaepjKaipero rpoccyanpa (TypoBpeB, 1972), a TaKJKe noHBJieHiie 
b CKapnax Majio;Kejie3HCToro Be3yBiiaHa h BOJiJiacTOHHTa (ApxunoBa h ap., 
1977). B conpoBomaaioipHX cyjiB^naHBie pyaw rpanaT-nupoKceH-BOJUiacTO- 
HHT-BeSyBIiaHOBBIX H3BeCTKOBBIX CKapHaX II CKapiIOIiaaX (|)HKCHpyiOTCH COOT- 
BeTCTBeHHo noBBimemiBie coaepmaHHH $Topa h 6opa, KOTopBie TaKJKe, no- 
BiiaHMOMy, MoryT nrpaTB pojiB noncKOBoro npH3Hana noao6HO TOMy, KaK 
3to onucaHO pan papa apyrux TiinoB pyaHBix MecTopo/KpemiH 3a6aiiKajiBa h 
apyrux pailoHOB (KosiapoB, 1970; KoMapos, HaKTimac, 1965). B oTJuiaiie ot 
6e3 pyaHBIX II3BeCTKOBBIX CKapHOB C He3HaHHTe.TbHBIM COpep/KaHIieM (|)TOpa 
b opyaenejiBix cnapnax (c annaoTOM, 8m<|)h6o,jiom, Be3yBiiaHOJi) copepmaHHe 
<|)Topa aocTiiraeT pecaTBix pojien npopeHTa. ycTaHOBJieHo, hto b KajKpo.M rene- 
TiinecKOM Tune new HiiTeHCiiBHee CTapua KHCJioTiioro BBiipejiaaiiBaHiia h BBirne 
TeiinepaTypa ee npoHBJieHHH, tcm o6innpHee opeojiBi h BBime 3HaaeHiia b hhx 
$Topa (KoiiapoB, 1970). CorjiacHO btiim asTopaM, paa noncKa mhothx TiinoB 
MecTopomaeHHH ycnenrao npiiMeHaiOTca ivieTOpBi bbihbjichhh opeojioB (|)Topa 
(<S(|)TopoMeTpHii»). B n;ejiecoo6pa3HocTH stiix MeToaoB n paa noncna cyaB^np- 
hbix pya HopujiBCKoro Tuna ySejKpaeT nmpoKoe pa3BHTiie papa (|>Top- h 6op- 
coaepmaipHX MHHepajioB, conpoEO/Kaaioipnx pypBi: (|)Top-anaTiiTa, Be3yBiiaHa, 
SnoTHTa, aM(|)H6oJiOB ii HeKoxopBix apyrux. 

ClIJIBHBIM npHMBIM nOIICKOBBIM npH3HaKOM HBJineTCH HaJIIIHIie ynaCTKOB 
opypenejiBix MarHe3iiajiBHBix h h3bcctkoebix CKapHOB c MarHeTiiTOM h MepHo- 
HHKejieBoii cyjiB(|)iiaHOH MUHepajiHsapnefi, Moryipux yKa3BiBaTB Ha TeppiiTo- 
pnaJibHyio 6 jih3octb iix 6ojibihhx CKomieHiiii. Hajinane y HHTpysim CKapHOB 
i3 KOMnjieKce c apyriom 6jiaronpiiaTHBiMH npii3HaKaMH (pocTaToaHaa MarHe- 
3najiBH0CTL cocTaBa iiiiTpyaiiH, ee aH$$epeHii,HpoBaHHocTB, npucyTCTBiie tsk- 
chtobbix ropii3oiiTOB h t. p.) mojkbt yKa3BiBaTB na 6ojiBmyio nepcneKTHBHOCTB 
oSHapyjKeHHon HHTpy3Hii na npo.MBinuieHHoe cynB(|)HaHoe opypeHemie. 

B 3aKJiioneHHe KpaTKo ocTaHOBHMca Ha wecTe CKapiioB b reHeTunecKoiu 
pnay rjiaBHBix MeTacomaTHTOB, ycTaHOBJieHHOM Ha npusiepe MecTopontaenun 
TajiHax mhothmh iiccjieaoBaTejiHMH. B MarMaTiinecKHii 3Tan nomiiMO KOHTaK- 
TOBBIX porOBHKOB, B03M0HIH0, B03HIIKaeT II HaCTB MarHe3IiajIBHBIX CKapHOB 
(cm. Ta6ji. 6.2). J!(ajiee (JopMiipyiOTCH ajiB6iiTHTBi, MarHe3iiajiBHBie h H3BecTKo- 
BBie CKapHBi — Ha pannein.ejioHHOH CTaann sbojiiophh nocTMarMaTiinecKiix 
pacTBopoB. K CTaaim KHCJioTiioro BBiipejiaHHBaHHH npnyponeHBi oijojiopyaHBie 
MeTacoMaTHTbi h caMO opyaeHeHiie, bo bchkom cjiynae — SoraTBie 3K30K0HTaK- 
TOBBie MeaHo-HHKejieBBie pyaai. B no3aHein;ejioHHyio CTaamo o6pa3yiOTCH 
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OnopHbie n3.pa??HenncH 

CTpys^TyprfO-MHircpajiorst^t^-rK-T 

pa3HOBH£HOCTK 

CyGcTpar 

5 

6 

I 

TJH-fllni+K.B; Kopn-r 
+Rb; My+Xre+KB 

nupoKceH-noneBoranaT-KBapaesLic- 
11 KopanepHT-KBappeBbie poroBHKn; 
MGTaMopi|iii30BaHHBie nec'iaanna c 
XJIOpLITOM H MyCKOBHTOM 

IlecEaHiiKE, ajiespojiEt- 
Tbi. aprmi jihtm . oasajibTbt 

* 

AnH+(Cepn) 

AHpaayaitTOBHe poroBHKtt 

KopA+Ep-rEa: OpT-f 

+Rh; rinx+Kopj-f-Opi 

Kop^nepnT-rpaRaT-6noTJiT03Me ; 
0pT0KJia3-6ii0TJiT0Bi>ie, nnpOKC-es-op- 
T0KJI330BbIG II rHOGpCTCH-KOpnnSpSIT* 
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3n+AKT; Tp-j-llar 
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annaoT-aKTHHOJinTOBBie, TpeMOJiaTO- 
BLie poroBHKn 

Meprejin, aonepniK, 
oasantTW, n3BecTK0B0-itar- 
He3Ha.ibHbie aprumuiTti 

Ep-j-Ka: Ile-t-Ku 

BpycHTOBLie h nepiiKnasosbi* 
Mpawoptl 

fiOJIOilETLI 

Cepn-j- K a ; ij> c<4- K a ; 
Mon+De+Ka; Ccpn-j- 
+Sp+Ka;IJH-(-(lHn)-!-Ka; 
<J>o-f-IJB-f-Ka; Fp-MIn 

CepneHTHHOBHe. i])opcTepHTOBue, 
SpycnT-cepDeHTiiHOBbH’. nepsKnas- 
MOHTnnejninTOBLie, nnpoKceaoBHS. 
(JiopcTepiiT-inipoKcenoBbie, rpanaT- 
nnpoKcenoBtie paroBHKii h MpaMopu 

KpGMHncTbie EOiiOMarbc 
n Meprejin 

'Oo+IIIn; (J>ac -i-£JIn; 
cDo+CT’ac+HIii; Cepn-r 
+<fcn 

OopcTepiiTOBHe, $accanTOBbiei 

c]iopcTepiiT-c(iaccai[ToBi.ii?, cepnoHTHir 
cjuioroniiTOBLie cnapiibi 11 KajibiiHiiit- 
pu 11 OKo.iocKapiiOBbie nopoabi 

flOJIOMIITH, MSprejIH, 
aojiepiiTbi 

Ea+EIji: (Do(Ojih_.*)-|- 

-f nn-HIIn: Iln-IIp 

ITb-I-Asc+Kb: At;t+ 

+Aji-(-Kb; Ks-j-Mii 

lillpOKCOHOBHe IX aM<j>n«50JI 
a^nno-iH 

fio.iiepuTbi. necHaaiiKH 

IlH+Air: Ant— An; 
Eh+A.i 

nnpouceHOBbie n aM^noojiosaxe < 
ajibonTiiTbi 

AjienpoJinTM. Sasajibiw 

A.t 

CniooaitTH 

ApriiJiJinTW, SasajibTbt 

Fp-I-Ka; rp-t-nn: Fp-j- 
+Bojt; Bes—Ka: Moh-t 
+IHn 

TpanaTOBbie, rpanaT-nupOKCeHO- 
Bbie, rpanaT-BoriJiacTOuiiTOBbie, se- 
3yBnaHOBbie n MOHTnwjijiHTOBMe 
CKapnbi 

PoroBHKn, ajiboaTiiTb: F 

MarHe3iraEbBbie CKapabE, 
/lOJiepilTH 

DbH-A.t; IIk—IT p 

IlHpoicceH-a.nbOiPtTOBbie h rnipoK- 
ceH-npennTOBHG OKoaocKapHOBLie 

A,anHo.Tibi 7 a.nb6nTETb[ 
CasaJibTbi, AOjiepnTH 

GFsT—{— Al J l —^— li;J ’ fin— 
-|-Aji+Kb; BaH-Msi-i-KB; 
Am^+Md+Kb: Ke 

rinp#KceH-. aM({jn6o. r i- min (5 ho- | 

THT-MHKpOKJOUI-KBappeBLie. HHpOK- | 
cen-ajibouT-KBapueBbie nopoabi n 
KBapRIITbl 

AonepnTM, nec’iaHnKti, 
a,nb6lITUTM, n3B6CTKOBM3 
cKapnw 

rpao-Hh* ET 

AimpaaiiiOBbio it mipoKceHOBbio 
nopoztbi 

iMariiesuajibHbie n m- 
secTKoBbie CKapHbi 

lien—Xrri-Hupp: 
rien+Xn; rieii-i-Kyo-;- 
+Xn; lien-!-Bop: Xns-f# 
+Bop+X3 

neHTEaH^uTCOzi;ep>Kamne. xa/ib- 
KomipnT-nnppoTnHOBbie , xaJibKomi- 

pnTOBbie, Ky6aHHT-xajibKonHpHTOBbie. 
oopintTOBbie k xiir.RGByanT-^opRUT- 
xa. T tbK03iiH0Bbie py^bi 

HaKjiapbiBaioTCH Ha see 

nopopbi 

MT-j-flnpl-Baji; Mn.i-j- 
+ Xn+nnp4-Mi; Xn— 

+ Iinp. Flap 

MarHeTiiT-napiiT-BajiGpiiHiOBbie, 

MnJi:fiepnT-MarHeTi-n-xan[bKon.HpHT' 
ntipuToabie, xajcbTtomipHT-aapHTO- 

Bbie 11 mipniOBbie py/tbi 

HaKjiaztbiBaioTCH aa nep- 
BIIRHVHj aCCOUItfiaHK) py.ll 
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IloCTpj'AHHe HtHJIH H npOJKHJIKH 


n p h m e <i a h h e. 3aecb h najiee npnnfiTbi cjieflyiomne chmbojim MmrepajiOB : Akt — aKTsmomiT, 
Ban — Ba.n.nepMHT, Be3 — BeayBiiaa, Boji — BoanacTOHiiT, Tim — runepcTeH, Tp — rpaHaT, rrp—ran 
MhOI — MH.BJiepET, MOH — MOHTHB6JIJIHT, Mt — MarHBTHT, My — RiyCKOBIIT, OJI — OJIHBIIH, OpT — 
n.’iarH0KJia3, lip — npeHirr, lira — ncuieBOfl rana?, Can — canoHHT, Cepn — cepneHTHH, Tp — tPsmojiht, 
ijiopht, Xn — xajibKOniipHT, Mn — mnaHeJit, 3n — aimaoT. 


cepneHTHHHTti,. no 3 AHHe cUIbShthtli h HeKOToptie Apyrne MeTacoMaTHTBi. 
TaKHM o 6 pa 30 M, bbihbjihgtch aeTKan CBH 3 b opyAeHeHHH c MeTacoMaTHTaMH 
CTaAHH KHCJioTHoro BBimejia^HBaHHH h napareHeTaaecKae cooTHomeHHH 
c MeTacoMaTHTaMH paHHeii mejioHHon CTaAHH (b HacraocTH, co CKapnaMH). 

Kan noKa 3 aHo b nocjieAHee BpeMH (BaTyeB, 1972 ; J^oahh, BaTyeB, 1971 ; 
3 oJioTyxHH h AP-, 1975 ; ApxnnoBa h AP-, 1977 ), 3 aKOHOMepHOCTH cocTaBa, 

CTpoeHHH H yCJIOBHH B 03 HHKH 0 BeHHH MeTaC 0 M 3 THT 0 B, BBIflBJieHHBie npH HC- 
cjieAOBaHHM TaJiHaxcKoro pyAHoro y 3 Jia, MoryT 6 mtb JicnoJib 30 BaHbi nan 
KpiiTepim npn noiicKax cyjibt]>iiAHbix MeAno-HHKeaeBbix pyA- H pii stom ripji- 
MblM npiI 3 HaK 0 M CJIV 5 KIIT lipiICyTCTBIie OKO.IOpyAIIblX MeTaCOMaTIITOB, B aaCT- 
hocth KBapp-nojieBomnaTOBBix, HHpoKceH-noJieBomnaTOBBix h Apyrnx nopoA 
(cm. Ta 6 ji. 6 . 2 ). ^onojiHHTejibHBiMH npH 3 HaKaMH cjiymaT mnpoKoe npoHBJieHHe 
OAHOH HJIH HeCKOJIbKHX (JopMaiJHH MeTaCOMBTHTOB, B TOM HHCJie CKapHOB H 
cepneHTHHHTOB, a TaKHie ocoSeHHOCTH cocTaBa pnAa ynoMHHaBranxcH BBime 
MHHepaJioB. 

OitojiopyAHBie MeTacoMaTHTBi AocTaTOHHO pa 3 Hoo 6 pa 3 HBi h onncbiBajiHCb 
mhothmh HCCJieAOBaTejiHMH (BaTyeB, 1972 ; / 1 ,oahh, BaTyeB, 1971 ; Ph 6 ob, 
3 ojioTyxHH, 1977 ; IleTpojiorHH h nepcneKTHBBi..., 1978 ; ApxnnoBa h AP-, 
1977 ). HanBoJiee Ba>KHBie H 3 hhx BMecTe c rjiaBHBiMH napareHe 3 HcaMH MHne- 
panoB h yKa 3 aHHeM xapaKTepa nopoA, no kotopbim ohh pa 3 BHBaioTCH, ashbi 
b Ta 6 ji. 6 . 2 . HecKOJiBKO Aanee mbi ocTanoBHMCH noApo 6 Hee Jinmb Ha AocTaTon- 
HO peAKOH HaCTH H3 HHX, BKJIIOHaiOmHX CneU,H$HHeCKHe BBICOKO/KeJie 3 HCTBie 
MHHepajiBi h B 03 HHKaiom;He 6 jih 3 ko bo BpeMeHH k caMOMy cyjib$HAHOMy 
opyAeHeHEio. AHajiH 3 napareneTHHecKHX accopnaijHH hmghho TaKHX MHHepa- 
JIOB HaHSoJiee HHlJopMaTHBeH B HaCTH BOCCTaHOBJieHHH $H 3 HKO-XHMHHeCKHX 
ycjioBHH reHe 3 Hca caMoro opyAeneHHH, conpoBoiKAaeMoro bthmh MeTacoMaTH¬ 
TaMH. He MeHee Banmo pa 3 o 6 paTbca b cynjecTBe aMnnpHHecKH Ha 6 jnoAaeMOu 
33 BHCHMOCTH noJieBomnaTH 3 ari;HH h opyAeHeHHH. Ha 3 thx Bonpocax mbi Aanee 
ocTanoBHMCH noApoSnee (cm. Tannie pa 3 AeJi 3 . 4 ). 


6.3. noJiEBomnATH3Aii;im iiopoa 
KAK nOHCKOBtm IIPH3IIAK 

KaK yme roBopnjiocb BBime, AH$i|)epeHH,HpoBaHHBie pyAOHOCHBie HHTpy- 
3hh HopnjibCKoro pailoHa HMeioT b CBoeM cocTaBe ropH30HTBi nopoA, o6ora- 
rpeHHBie njiarnoKJia30M. K hhm othochtch TaKCHTOBBie ra66po-AOJiepHTBi h ra6- 
6po,pacnojiaraioin,HecH BHH3y pa3pe3a HHTpy3HH h nacTO b BepxHeii ero nacTn. 
3th nopoABi no CBoewy rpy6o3epHHCTOMy oGjinny OTJiHHaioTCH ot nopoA 
Apyrnx ropH30HTOB b AH$$epeHD;HpoBaHHBix HHTpy3HHX h MoryT 6bitb oTHece- 
hbi k ochobhbim nerMaTOHAaM. Kan HHHtHHe, TaK h BepxHHe nerMaTOHABi 
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OKOH^aHne t a 6 ji. 6.2 



5 

6 

7 


Cepn; Cepn+Bp; Bp; 
(I)n+Can; Cepn+Xn; 
Xji+3n+rrp 

CepneHTHHHTH, aHTHflpHT H K3JIL- 
AHT-cepneHTHHOBue nopoAM, Gpycn- 
thth, cjwioronHTOBue, canoHHTouue, 
XJIO pHTOBBie, anHAOTOBHe H I’HAPO 
rpaHaTOBue nopoAH 

HanjiaAMBaioTCH Ha ace 
nopOAM 


— 

CepneHTHHOBue, xjiopHTOBHe, Ae- 
OJIHTOBMe, aHrHApHTOBHe, KaJIBAH- 
TOBHe, KCOHOTJIHTOBHe, anO^HJIHH' 
TOBue, rnncoBHe, cennojiHTOBHe >kh- 
JIH H npO>KHJIKH 

CoKyT Bee nopoxH 


Aji — aafc^HT, Am$ — aiitfuiGoji, Ahzi — aHaajiysHT, Bn — 6 hotht, Bop — Gophht, Bp — GpycHT, 
porpaHaT, Ka — najibAHT, Kb — KBapn;, Hops — KopnnepuT, Kyt> — KySaHirr, Mu — mhkpokjtiih, 
opTOKJia3, IIe-nepHKJia3, IleH— neHTJiaHAHT, IIii — nnpoKceH, Hup — nnpnT, Ilnpp — nnppOTHH, ITjt— 
<Dac — (fcaccanT, Ojt — qtJJioronnT, cpo — (ftopcTepHT, X3 — xaJibK03HH, XH3 — xhsjicbyaht, Xji— 


3tiix HiiTpy3HH HAieiOT BKpanjieimoe h uiJinpoBoe opyaeiieime, iniorAa aoctii- 
raiomee 3iia i iiiTeJibiiHX MacniTa6oB (nanpiiMep, TaKCHTOBLie ra66po-AOJiepiiTbi 
ceBepiioro Mbica ropti PyAiioii). YcTaiioBjieiio, hto iiii/Kime TaKCiiTOBbie ra6- 
6po-p;ojiepiiTH noBceMecTiio naiiSojiee nacBupenti cyjibtJniAaMii. 06 r bMcnenne 
rene3iica 3 tiix nopofl aBjiaeTca KJiioneBbiM MOMeiiTOM k no3iiaHiiio rene3iica 
caiioro opyAenenna 11 3aKonoMepiiocTeii ero B03iiiiKii0Benna. PI 3 paaa cyipe- 
CTByioipiix na 3 tot cieT rnnoTe3 (cm. Bbime) naiiQojiee nojino, no Haineny Miie- 
hhio, o6 r bHCiifieT (jbaKTiinecKim MaTepnaJi rnnoTe3a B03niiKiioBeniia ochobiilix 
nerMaToiiflOB 3a caeT BTopnniioro nepenjiaBjienna iiiiTpy3HBiibix nopoA (Sojio- 
Tyxiiii, 1964a). B npopecce BTopunnoro pacnjiaBjiemia em,e pacKajietnibix 
TBepAbix nopofl npn noBbimenHOii AaBjiennn (jbjuoiiflOB, npomiKaioimix BfltJib 
ocjia6jieinibix 3011 113 npiiKopneBbix em,e KpiiCTajiJiii3yion],iixcH nacTeii niiTpy- 
311 h , npoiicxoAHT CflBiir nepBiinnoro oBTeKTimecKoro cooTiionieniiH nnpoKce- 
noB H njianioKJia3a b CTopoiiy o6oram,emiH BbinjiaBKii njiami0K,na30M. Bjiaro- 
Aapa 3TOAiy npo^yKT pacKpiiCTaJiJiii3apiin BbinJiaBKii o6oram,en njiarnoKJia30M 
ot ociioBiioro flo cpeAnero cocTaBa. Ojiiibhii b TaKCiiTOBLix ra66po-flOJiepiiTax 
oOMKiioBeiiHO bo BTopiinnoe njiaBjiemie ne BOBjieKaeTCH 11 Jiiiiiib npeTepneBaeT 
oporoBHKOBamie. IIponcxoAnT JieiiKOKpaTii3an,iiH nepBiiqiion nopoAH, KOTopaa 
yciiJiiiBaeTCH em,e, khk noKa3HBaioT pacneTbi, 3a caeT oflHOBpeMeniioro npn- 
Biioca — Bbiiioca Bem,ecTBa, no-BiiAiiMOMy, b npopecce MeTaMarMaTiinecKon 
,o;e6a3ii(jhiiKapiiii (KopiKiiHcmra, 1973). TaniiM o6pa30M, 3Aecb npoaBjiaeTCH 
MarjiaT iiaecKaa .ieiiK0KpaTH3aijiifi. 

C n pyroii CTopoiiLi, krk noKa3biBaioT na6jiioAeHiiH, na MecTopoiKAemiax 
iiMeeT m ecTo 11 m era c o m a t 1 nice k a n .leiii.oiqiaTirsapiia nopoA- IlMeiomiie Mar- 
MaTiiaecKyio npiipoAy TaKCHTOBLie ra66po-AOJiepiiT li ii ra66po MoryT conpo- 
Bo>KABTbCH, Kan ynoMiinajiocb Bbime, *peojioM jieiiKO KpaTiiaiipoBauiiLix nopoA 
paccjioeimoii cepmi, BoamiKiniix hbiio 3a cneT npeo6pa3 oBannii MeTacoMHTiine- 
CKoro xapaKTepa. 3 to penoxKii npiiCTajuioB njiarnoKjia3a BAOJib npoTonjiacTo- 
blix ii ckojiobhx TpemiiH, a TaKn;e iix ceTnaTbie CKonjieniiH 11 JiefiKOKpaTOBbie 
Sjiokii cpeAH nopoA paccjioennoii cepim. B nnTpy3ini PIopii.TibCK-1, nanpiiMep, 
01 m .T0Kajni3yi0TCH iira TaiiciiTOBbiM ropii3oiiTOM cpeAii niiKpiiTOBbix ra66po- 
AOJiepiiTOB, b iiinKiieii nacTii ropii3oiiTa ojiiibiihobhx ra66po-AOJiepiiTOB 11 bo- 
npyr JiiiH30o6pa3iibix Teji ra66po b Bepxneii nacTii iiiiTpy3iiBa. Bami-io OTjie- 
TiiTb, nTO 3Tii MeTacoMaTiinecKiie JieiiKOKpaTOBbie 6 jiokii neTKO neTpoxiiMiine- 
ckh OTjinnaioTCH (TapacoB, 1976) ot Bceii Maccti Aiop^ojioriinecKii noAoSnux 
MarMaTiinecKiix TaKCiiTOBLix ra66po-AOJiepiiTOB 11 ra66po, nan 3 to biiaiio na 
pnc. 3.10 — 3.12 (cm. cepiiro A —T ot BMem,aioin,nx niiKpiiTOBbix ra66po-AOJie- 
pnTOB nepe3 nepexoAHbie pa3iiocTii k peiiTpajibiibisi mhcthm JielKOKpaTOBoro 
6jioKa, noAoSiiaa ;i;e cepiia —7K‘ iianmiaeTca ot BMemaioipiix ojiiiBiiiioBbix 
ra66po-AOJiepiiTOB). Oco6eiino xopoino 3aMeTiio axo na pnc. 3.10 iia npoeKipm 
cSb no nocToamiLiM aiioMajibiio bmcokiim xapaKTepncTiiKaJi c 11 11 a npoeKpim 
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aSb no MaJiMM xapaKTepncxnKasf c' a bbicokhm m (pe3Ko ceKym.ee noiioiKeniie 
BeniopoE ko seen Macce ocTanwiHx). OumnaioTcn ohii TaK>Ke MajitiMii 3Hane- 
hhhmi-i napaneipoB a : c n Si0 2 (cm. pnc. 3.11. 3.12). 3tii cooTncmennH ho- 
piMbCKiix AiarMaTimecKiix TaKcnTOBtix nopoa n raoopo c ,xeHK0KpaTn3iip0BaH- 
UBiMH nopoaaMn aieTacoMaxiniecKoro opeojia aaiox nan ocnoBaHHH npeanoaa- 
raTa, hto aHaaoniniibie TaKC-UTOBwe JieiiKOKpaTOBtre nopoau, onncaHHBie kbk 
M eTacoMaTHTw cpean nepnaoTHTOB IlaJinpHoro YpaJia (MopKOBKHHa, 1962). 
rnycnue nn5o no npocTiipamiro noryT TaKiKe nepexoaiiTb b MarMaTiinecKiie 
ra66poHflw. 2(* Ka3aTL 3X0 mojkho. Jiinnb oonapyaniB n ii3ynnB pacnjiaBiiue 
BiMionemiH b iix Miinepanax. 

yKa3auHBie opeojm. bo3mo>kijo. npeacTaBnaiOT panmie aoMarMaTnaecKne 
(aoxaKCHT*Bwe) BBicoKOTCMnepaTypuBie MeTacoiia thtli. Hano/KeHHBie Ha n«pu- 
flH pacc.aoenHoii cepim, neirrpa.TbiiHe hhcth KOTcpux. npiniHKaioinne k npo- 
HHnaeMHM 30HaM npn aaJibnefinieM B03pacTaHm-i TCMiepaxypH MexacoMaTii- 
3 iipyiom.nx pacxBopoB n iix Maccai. nepexoflHT b pacn.iaB n aaioT MarMaTnne- 
ckho TaKCin'OBbie noponai n raoopo. C neMeuBmuiin ocHOBanunMii moikiio 
roBopiiTL ii o nocTTaKCiixoBOM Bospacre MeTacoMaTiraecKoro opeona .into 
o KOMoiiHanmi o6onx BapiiaiiTOB. CynB^HflHaH BKpanaeroiocTb 3aecb nnoraa 
MO/Ker npaKTiinecKii OTcyxcxBOBaTb. 

Bo BMeinaiomux pyaonocribie HHTpy3ini ocaaoHiitix Teppiironiiux nopo- 
nax oHBaex miipoKo npouBnena MeracoMarnHecKaji neiiKOKpaTiisanun. npea- 
cxaBjieHiiaH ariBoi-mixaMn n cymeciBemio ajiboiixoBbiMH nopoaaini c MejiKoii 
HuneBiiHHoii nonocnaxon BKpan.'ienHOCXMO cynb^naoB. B hbkotophx cjiynanx 
(m ec t 0 p 0 >k ae 11 n h Iiopa.ibCK-I n Ta.xriax) nacwineHiiocxc npocjioes TaKiix 
nopoa cyjib<i>naaMii iracxtnbKO ne.xima. hto oun vine npiiSmiiKaioTCH k cnnom- 
ntui pyaa.M. 

Caeayex ynoiiHiiyxb xaK/i;e 0 n.aarnoKJia3e cpeanero cocxaBa. BxojpimeM 
b acconiianuio peaKiuiOHHbix juniepanoB. conpoBoinaaioimix BKpan.TienHOCTb 
cyabibiiaoB 11 oaiioBpeMenHbix eti b pyaonocHbix HHxpy3HflX. Hntraa snecb 
Hao.nioaaioxcH He tojilko peaKipiOHHHe kbemh na nepBiinno-MarMaTiinecKOM 
n.)iarnoK.xa3e. h* 11 HOBOo6pa30BauHH oxaejibHLix 3epeit njianroKJiasa 11 iix 
CKO n.xemiH, tbcho accomnipyioinnx c cyjibijiiiAHOH BKpan.neiu-iocTbio (Sojigtv- 
xmh. 1964a. b: 3oaoxj-xitH 11 a]).. 1975). IlHxepecno ox.\iexnTi> xaK>r;e npoaB.xe- 

Di-u' b HHKpuxoBHX h Tp*KxojmxoBbix raiiGpo-aonepimix IIHTpyanii MOpOIirOB- 
CKoro Tima uenoneniiLix n npo>i;n.iiKOBnanwx o6pa30BaiuiH hp.ho Ha.io>KeHHoro 
ocuoBHOro n;janioK.xa3a, c Koropbuni accopunpyex 3aecn peanaH cy.nb^HnHaa 
BKpan.xeiinocTB. Eme 6o;xee yoenuxenbiibiM npnMepoM neTKoii cbh.3h oopa30Ba- 
mhh b HHTpv3nn .xenKOKpaTOBbix TaKCUxoBbix nopoa 11 cy.xb<j[)imiioro opyne- 
HeililH ABJIflexCH ntlKpnTOBUH ropil30IIT MaHTVpOBCKOfi IIHTpy3HII B I LuaiirAHH- 
ckom paiioiie (So.ioxyxmi. IHenpiiH, 1977). Bepxn miKpiiTOBoro rcpu30iiTa 
axon imxpysim npaKTiinecKii 110 mvieiox cy.ibiJiimoB. B iimuneii nacTii ropa30H- 
Ta Kpyinibie onpyrnwe cynbijiimubie b k pan.xe hh n kii t{)iiKciipyioxcH bchkiih pas, 
Korna 3flecb cpean hiikphtoukix nopoa noHBJinioxcH MajiOMomiibie npocnoii 11 
11 npojKHJiKii .xeiiKCKparoBbix xaKCiixoBbix raoopo-aoaepuTOB. 

Bee riptiBeaeiiHBie cooCpavKcinifi yKasbiBaiox na cyan'CTBOHiiyio TecHy&j 
CBiiBb nponecca no.xeBojunaTnsanmr nopoa 11 nx cynbifninmiai 1,1111. G MarMara- 
necKoii nenKOKpaxiisauneH (BoaicuKHOBenueM ocjiobuwx nerMaxonaoB) nonB.xe- 
hiic cynb$imoB pasaeaeso neKOTopusi mixepBa;io.M bo bpcmoiiii. Test ne Menee 
c bii 3 b sxa — reiieriHiecKan. u onpeaennexcn ona oxaeneimeM ot KpucTaaaH- 
3 iipyioni,encH Jianin ochobhmx ner.\iaxonaoB pyaoiiocnHX pacxBopoB, 113 koxg- 
pwx npoucxoaiiT BwaeJieniie cy;ib$naoB kuk b v>ko 3 aK]nicxa.x;ni 30 BaBineiicfi 
L iacxn ner.MaToiinoB, xai< 11 bo BMeinaioinux nx nopoaax. l lxo Kacaexcn Me- 
TacoMaxnnecKoii .'leiiKCKpaxnaanun nopoa 11 noHBjteniiH n.iarnoKHaaoB 11 a.xb- 
fiimiTOB, to 3tot npopecc Mouex hath napa.xaejibiio c npoueccoit BoaaiiKiioBe- 
111111 cy.TbijiiiAHoii BKiianneiiHoCTii. 3 to bosmoikho 5 ;iaroaapH to My, hto cyme- 
CTBeiiuo noiteBoranaTOBwe MeTacoMaTUTbt nonagaioT b none ycToiinuBocTii 
oniiapuoro naparenesnea none bo n mnax 1 - MameTiiT (Soaotyxiiii ii ap.. 
1975 ) m uanpaB-AeimocTb MOTacoMaTHqecKnx peaKHiiii onpeA.e.THeTCfi npea- 
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Puc. 0.1. MyatTHCucieua p.I-I 2 0—j.iNa^O a.xa MeTacojiaTuiOB HHTpyaiiu Maisyc (4>panui?H? 
napareaeTHiecKUx snarpawM, cm. Sojiotvxhh, Bacnabeu, 1969). 

no i 3T.y_'Te. 7 iLHLiM pasno/KemieM TPMnon,BeTHBix MnnepajiOB nopon c oopa30BaHii- 
eM noaeBoro nmaxa h BHAenenneai oKncnoB ;i;e,ue3a, *ito oco6eniio xopoiao 
bmrho Ha fliiarpaMMax j.i Na.O — jili. 2 0 (cm., nanpimep, puc. 6.1). Hpii coot- 
BeTCTt.VXOmHX COOTHOmeiHIHX B paCTBOpaX XUMHMeCKIIX nOTeHpHa.IOB KHC.'IC*- 
pofla :! cepbr ii apyrnx komiioh8htob okiicjibi ineuesa 3aMem,aiOTCH cyjibifiiifla- 
mh (h tom «mc.ie niippoTiinoM. neHT.:iairflHT*M, KySamrroM, xanbKonupuTOM) 
npa lyx pan hoc tii naparetiesnca iiepyniiBix Miinepa.TOB MeTacoMaTtiTOB (3o- 
no'vy'j. hh, 1964a). EcTecTBei-mo. t ito noMiiMO MecxHoro >ueae3a caMiix nopon, 
iicno/JisyeMoro e nponecce b KaxecTBe ochobiioto iiCTOBi-n-iKa ajih o6pa30Ba- 
hhs jjy^iiMx MunepaaoB, KaKaa-xo aacxb ero em,e npiiBiiociiTCH Hapaay c- hii- 
KOJieM., ixeabio ii apyrHMil o-Teiiei-iTaMii raySimiiBiM hotokom paCTBopoB. 

CyjiMHpya see CKa 3 aiinoe Bbime. mo^kho roBopiiTt o tom, t ito aenKOKpa- 
TOBOCTb, CBH 3 &HHLIX C JXII(f)(j)epeHIJ;MpOBaHHBIMII IIIITpy 3 IIHMH HOpOfl II npH 3 HS- 
kh noaeBomnaTii 3 apHn Kan cooctbchho iiHTpy 3 HBHwx, Tax; it BMenj,aiom,iix no¬ 
pon xipenc t a b n h i#x co6oii 031111 113 ciijibhbix noncKOBHX npiiBttaKOB Ha CBHsati- 
noe l: ittiMti cy.TL$nfliioe opyiteneime. 


E. i. BWC0K05KEJ1E3HCTWE METACOMATHHECKIIE 
MMMEPAJILI OKOJIOPyflllLIX II3MEHEHHH 
KAK BA3KHHH noiICKOB&m IIPH3HAK 

Kan QSBecTHO, HopanbCKixe pynu c-onpOBoacnaxoTca npoHBXieHneM h6ko- 
t«phx MeTacoMaTitaecKitx MitnepajioB, onucaiiHBix bo Miiornx pa6oTax ( 3 o- 
aoxyxHH, 1964a —b, 1965; SouoTyxim, BacmibeB, 1964, 1967, 1969a, 5 ; 
SojiocyxiTE k up., 1967, 1975; BaciuibeB, 3 o. T ioxyxiin, 1970; Ph6ob, 1975; 
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npeflCTaBirrejm BwcoKO/KeJieaiiCTHx 



rpaHaT 

OanJiHT 

<DeppnaBrnT 

Bhotiit 

OKHCJIbl 

Bee, ss 

Kojihh. 

aTOMOB 

KaTHO- 

HOB 

Bee. % 

Kojihh. 

aTOMOB 

KaTHO- 

HOB 

Bee. % 

Kojihh 

aTOMOB 

KaTHO- 

HOB 

Bee. % 

Kojihh. 

aTOMOB 

KaTHOHOB 

Si0 2 

35,95 

2,93 

— 

1,00 

44,22 

1,73 

36,20 

5,64 

Ti0 2 

1,84 

0,11 

— 

— 

1,85 

0,05 

2,84 

0,32 

A] 2 0 3 

6,80 

0,66 

— 

— 

4,02 

0,18 

13,53 

2,48 

Fe 2 0 3 

18,92 

1,15 

— 

— 

6,43 

0,19 

4,61 

0,54 

FcO 

1,79 

0,12 

— 

1,80 

9,87 

0,32 

21,02 

2,74 

M 11 O 

0,10 

— 

— 

— 

0,27 

0,01 

0,56 

0,08 

MgO 

1,41 

0,17 

— 

0,20 

9,04 

0,52 

5,18 

1,20 

CaO 

33,18 

2,90 

— 

— 

22,41 

0,92 

6,98 

0,98 

l\'a 2 0 

— 

— 

— 

— 

0,97 

0,07 

1,54 

0,46 

K,0 

— 

— 

— 

— 

0,31 

0,01 

3,25 

0,60 

H,0 + 

— 

— 

— 

— 

0,32 

— 

3,44 

(|A 0.41) 

3.58 

(#0,20) 

P,O s 

— 

— 

— 

— 

0,33 

— 

0,50 

— 

C y m m a 

99,99 


100 


100,04 


99,90 


/ (%) 

70 

90 

50 

73 

N 

1,850 

.Vg= 1,851 

Np= 1,806 

T3W 

II II 

h-*- 

Vi 

LO JS 
to 0 

-1,754 

-1,730 

Ng— 1,703 

^2V° 

— 

( — )51 — 55 

(+)72- 

84 

(—) Majiuii 

O 

!>; 

0 

\l 

— 

— 

52—58 


- 

b mjin^ax 
ji n.TieoxpoiioM 

Ox poaoBoro j\o 
MflCOKpaCHO- 
ro 

Ot oeciiBeTiioro 
go cjiaftoae- 
neiiOBaToro 

Ng — ;i;ejiTLiii; 
Nm — fijieano-ae- 
jieinak; 

Np — TpaBHUO- 
aejietitiii 

Ng— 6y pOBaTO-se- 

Jieiibin; 

N p — >k eJtTbri’i £0 
oecnweTiioro 

Cxexia a6c. 

— 

— 

Np>Nm>Ng 

.Vj>\ 

'in > Np 

IIctobhhk; 

•F* oopaapa 

SojlUTVXIIH. 
1964a; 
oup. 153 

3ojiotvxiiii, 

1971a 

lOamia. 1970; 
oop. 94(104/42) 

ooaOTyxjin Jt ;i;>., 
1973; o6p. 127 M 


II ap.). B npou.ecce BBinojniemiH otiix pa6oT noCTeneimo nanaji bbihbjihtbch 
ii pacmiipHTbCH iipyr anajioriniHBix MimepajioB, ho co cnen;m{)ii T iecKou bbicokou 
>Kejie3iiCTocTbio iix cocTaBa. 3tii MiniepajiH nexKO accopmipyioT co ciijioiiihbimii 
cyjibtJmAHbiMii HopiiJibCKiiMii pyaaMii. K iiiiri othochtch BBicoKo;Kejie3iicTBie 
pa3HOBiianocTii HjiiiiioniipoKcena ijjieppiiaBriiTOBoro Tima (3ojioTyxmi, 1964a, 6, 
1973; 3ojioTyxini n up., 1975; Ph6ob, 1975), rpanaxa, 6jn-i3Koro k anapaaii- 
Ty (3ojiOTyxmi, 1964a, 6; Ph6ob, 1975), ojiiiBima, 6jni3Koro k tJiaiuiiiTy (3o- 
jioTyxini, 1971), SnoTiiTa (3ojioTyxini n ap., 1975; 3ojioTyxini, 1973; Baciuib- 
eB ii ap-, 1975), npemiTa (3ojioTyxini n up., 1965a, 1967), nyMnejuimiTa (3o- 
jioTyxini ii ap-, 19656, 1967), xjiopiiTa (3ojioTyxini, 1973; Ph6ob, Kopnesa, 
1976), a TaKHie BBicoKO/Kejie3iiCTofi poroBoii o6MaiiKii (3ojioTyxiin, 1973). 
II 3 CKapnonaoB, CBH3amiBix c pyaaMii, B. B. IOaiihoh (1970) TaKine ohiicbi- 
Bajincb cJjepporacTinirciiT 11 cJ)eppnaBniT, a A. reriKiiiiBiM 11 ap- (1961) — 
rpaHaT, 6jiii3kiih k anapaanTy. KpaTKan xapaKTepiiCTiiKa cocTaBa 11 KpiiCTaji- 
jioonTiiHecKiix cbohctb npeACTaBiiTeaeit yKa3ariHBix MiniepajioB npiiBOfliiTCH 
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T a 6 ji h u a 6.3 


MHHepaJIOB H3 HOpiIJIbCKIIX pyjT, 


| IlyMnejiJiH ht 

npeHHT 

cDepporacTiiHrCHT 

XJIOPIIT 

Bee. % 

Kojihh. aTO- 
MOB KaTHOHOB 

Bee. % 

Kojiiih. 

aTOMOB 

KaTHOHOB 

Bee. % 

KOJIHH. aTO¬ 
MOB KaTHOHOB 

Bee. % 

Kojihh. 

aTOMOB 

KaTHOHOB 

34,83 

3,00 

42,32 

3,00 

41,5 

6,53 

28,12 

3,06 

0,10 

— 

Cji. 

— 

0,7 

0,08 

2,62 

0,22 

10,10 

.1,03 

17,79 

1,49 

9,44 

1,76 

14,27 

2,31 

18,05 

1,17 

8,05 

0,43 

5,91 

0,70 

12,85 

1,06 

9,09 

0,66 

1,77 

0,11 

24,03 

3,16 

25,32 

2,31 

0,02 

— 

Cji. 

— 

0,27 

0,02 

0,51 

0,05 

0,94 

0,11 

0,21 


3,20 

0,75 

4,41 

0,72 

20,50 

1,90 

25,61 

1,95 

11,43 

1,92 

0,35 

0,03 

0,18 

0,02 

0,03 

— 

1,63 

0,50 

0,05 

— 

He onp. 

— 

0,08 

1 

1,07 

0,22 

0,07 

— 

5,62 

(OH) 2,00 
(Ho#) 0,61 

4,21 

2,00 

— 

(OH)2,0 

8,66 

H 2 O-=2,08; 

7,85 

— 

— 

_ 


— 

— 

0,44 

— 

99,43 


100,14 


99,18 


99,87 


64 

27 

84 

83 

Ng= 1,754 

Np= 1,728 

Ng= 1,672 

Np= 1,620 

Ng— 1, (J84 

Np= 1,606 

Ng= 1,662 

A>= 1,656 

(—)60—30 

(H-)68 

(—)58—G5 

( — ) Majiwii 

5 

— 

20—22 

0 

A I g — HtenTO-KOpiiH- 
iieuuu; 

Nm — TpaiwHO- 
aejierujii; 

Np — 6jieAiio-5KOjiTbiii 

BeopceTHHii 

Ng — cime-3cjicHUii; 

Nm — K#piiMHeB0-3e- 
jighbiii.; 

Np — 3GJI(MIQ->KGJITBlil 

Ng — ojiHBKOuwii; 

N p — CBCTJIO-/F.CJI- 
TLiii H° aejieiioro 

A T ni^Ng>Np 

— 

Np^Nnip-Np 

A 

/A 

SojiOTyxnn n up., 

1967; o6p. 5 

..™"7 

SojiOTyxHH n up., 
1967; o6p. 6 

iOAiuta, 1970; o6p. 823 
(33/115) 

PhGob, Kopneua, 1976; 
o6p. 555M 


b Ta6ji. 6.3. HacTb nx OTMenena TaKHie cpeAii cnjiomiiBix pyA b cocTaBe pe- 
jihktob MeTacoMaTiraecKiix 3 oi-i KBapp-nojieBomnaTOBoro, KJiiii-ionnpoKceH- 
njiamoKJia30Boro ii cJiaHJiiiT-njiariioKJiasoBoro cocTaBa (oojioTyxim, 1973). 

He Bbi3BiBaeT coMiieiniH, hto b napareiieTiraecKiie accopiiapim coBMecTHo 
c BBicoKOH<ejie3iiCTBiMii MimepajiaMii bxoaht ii nojieBBie mnaTBi (njiarnoKJia3 
ot JVa 40 ao aJib6irra, a TaK>ne KajinranaT b KBapp-nojieBomnaTOBBix MeTacona- 
TiiTax). IlapiiBie cooTHomeiiiiH b pyAax: nepyAUBiii MeTacoMaTiinecKiiH Mime- 
paji — pyAHBiii Mimepaji ho3bojihiot BbiAemiTb napareneTiraecKyio accopna- 
pmo MiraepajioB, conpoBO/KAaiomyio nuppoTim (bbicoko- ao cpeAneTeMnepaTyp- 
Hoii CTaAHH nocTMarMaTiinecKoro npopecca), ii accopiiapmo nepyAHBix Mime- 
pajioB, conpoBOJKAaiom;yio xajibKonupiiT (cpeAne- ao Hii3K0TeMnepaTypii0H 
CTaAHH nocTMarMaTiinecKoro npopecca). Ha ocuoBe BHAeneiiiibix miHie TaKiiM 
chocoSom <<KpaeBHX» * napareneTiiHecKiix acconjiapiiii bo3mo>kho nocTpoeime 

* PIiieiOT MecTO ii «npoMejKyTOHHHe» accopnaiinn, nanpiiMep, KnHnonupoKcena ii rpa- 
naTa c npeniiTOM ii xajiBKOiiiipiiTOM, no mh iix 3 jiecb He paccMaTpiiBaeM. 
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MV-ItTHCIICTeM (KopjKEHCKHH, 1957) JSylfL yCvIOBEH paSI-IOH TeMEepaiypBOGTH 
B03I-IHKH0BGHEH aCCOpnapiIH BHCOHOSKeaeSHCTHX MHIiepaJIOB. d/HKCHpyTOJI^HX 
CTagnio MaKCHiiantHoro npsBHOca >Keae3a. 3 to ycaoBroi iiaiioojiee BHCOKoro 
ypoBHH /K6E63UCTOCTH, aocTiiraeMoro iteTaccmaxiiTaMii, Koraa np*nozoAHT 
oopa3oBaniia n cmioniiiBix pyxt. lips aocTH;i;eniin : : jtoh cxannu f/spyan#a cxa- 
hbi£» nocTMarMaxiraecKoro nponc-cca) ;Keae30. kbk n apymie no.iesiiwe rom- 
nonGHTBi pya, ire hojdbhh bbihociitbch. tbk khk .hijiib npn ycaoeiiH nprroGpe- 
Tei-mfi qmh nnepraocTii JtoryT ohtb socTiirRyiBi c»OTBeTCTByiomne bkcoccho 
KOH peiiTpapnn bhjiotb 30 oopa30Baiiiin cnaomHBix pya. B aroil c-bhsii pacc&taT- 
pnBaeiiBie accopnaann Mimepa.aoB MoryT pacnemiBaTBCH Kan HBHBie obojio- 
pyxi-iBie n3MeiieniiH 11 nrpaTb pout HccoMH 6 Hnoro noitCKOBoro npii3nas&. 3a- 
KOHOMepHOCTH, BBiTeKaiomne ns nocTpoeiiEtix MyjiBTiicircTeM (3oJiojyzaH, 
1976), xapaKTepnayioT y;Ke hs oorpiie TeHSenann HocxMarMaxiraecKoro Miaae- 
pan^oopasoBairaa Booorpe, rtg paccMaxpiiBanocB panee (So.ioxyxnir, PaSoa, 

1972) . a ocooemiocTii casioro pyaaoro npopecca KaK pyai-ioii cx-aasn b npe- 
aejiax ooipero nocTMarMaraaecKBro nponecca 11 a npHMepe hoph.telckiix oyjib- 
AnaHBix Meaiio-niiiteseBBix pya. 

KaK 11 b 6 oaee pani-iirx i-iannix paooTax ( 3 o; : ioTyxnii, i&tlSa, b. 1965 , 

1973) , 3 a iiamienee noaBKSKHHe (HHepxi-iBie) KOMnoneiiTBi stom cxaaire apa- 
Hroiai«TCH Si0 2 , A1 2 0 3 , FFe *, sa noaBniKHBie — H„0, C0 2 , S, K 2 0, Na a O, 


ju('WUC 



Puc. 6 . 2 . MyjiBTHcncTeMi .1 p.Na 2 0 — [aK 2 0 h p.(Na, K) 2 0 — pH 2 0 fljia oojiee BHCOKOTeM- 
nepaTypnoii accopnapim MHnepajiOB c napporanoM n 3 cnjiomniiix pya (^panienT napa- 
reHeTnnecKHx anarpaMM, cm. SojiOTyxHn, 1976 ). 


* flafl na^ajia npon,ecca 3aMeiaemm nopoa pyaaMii, 1160 b aantneiinieM b 3onax .ncr 
KaJiH3aii;Hii cnjiomntix pya Bee DJieMeimj CTanoBHTCH noaBiiJKnMMii 11 pyamafi MHnepaji ns 
«peaKn;iionnoro» npeBpaipaeTCH b «ocaiKaemn>iii». 
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Oj, MgO, GaO, TiO.,. MuO, P 2 # 5 , CuO (npii6jm3HTejxbi-io b nopaane yOtiBamifl 
fix noflBH/KiiocTn). Corjiacuo npaBHJiy cfia3 npii nepeMeinibix 3Ha i iei-iHflx xii- 
MiraecKHX noTeiiniiaaoB (p) abvx iiohbii/khhx KOMnoneiiTOB u nocToaniiBix 
V, P Ii tl OCTa.HBIIBIX nOflBKHCHHX KOMIIO H&HTOB IIOI-IBapiiai-ITHOE OVfleT HSTH- 
MHiiepa.UBHaH accopnapiiH, ne CTOTan enie oahofo ocajKffSHiioro (Bnojine 
noHBHi-KHoro) Miniepajia (Kop;KnncKiifi, 1957). Packer paccMaxpuBaeMHX 
uiecTHMHi-iepa.uBHbix accomiaii.Hfl. BKJHOHaionuix oahh ns py^i-ibix MHiiepajioB, 
npiiBOfliiT k nocTpoei-imo My.TbTiiciiCTexi c opuon OTpiipaiejibHon CTeneiibio 
cboSoah, npnaeM 3a CTaiiuibiibie BapnaiiTbi npHiniMaiOTCH xe. b kotopbix 
yqacTByer tot iihii iiiioh nyaoK, oTpaHiaioipnii peajibno Ha6.no saBiny ioch 
nHTHMmiepa.ubHyio accopiiaiimo. K Ka>K«OMy 113 npoiiyMepoBaniTbix no.neii 
miarpaMM npiiBOAiiTCH Tpeyrojibiiaa napareiieTii'iecKaH fliiarpaiiMa, r^e 
cnjioioi-ibie KpyjKKii ooo3Ha'iai«T MiinepaAbi, yaacTByioipiie b peaKpiiax. 

CooTiiomeiuie KsiKsoro 113 ne- 



pyffEBix Miiiiepa.noB c 031111x1 ii3 
pyHHLix ji;aeT bo3MOh;koctb onpe- 
flejuiTB iiiiTepecyiomiie nac acco- 
a i iian;Hii c niippoTimoM 11 xajibKO- 
UTipiiTOM, KOTopbie pacCMaTPHBa- 
iOTCH HHiKe. 

AccopnapHH c nuppoTimoM 

GoBMeCTHO C HlippOTIIHOM 
(Hupp) MoryT Hao.aiORaTbCH rpa- 
hbt (Fp), cJcieppiiaBniT (K.tIT), 611- 
otht (Bn), ipanJiiiT (cDa), njiani- 
0Kaa3—ILn (b cp. 30 % Ahkomd.), 
a xaKHte b KaaecTBS oea>Kfleni-ioro 
biiojiiig noABii/KHoro MiiHepa.ua — 
— SJIFIIHpiIT. 

PacieT MOHOBapnaiiTiibix 
paBHOBeciiH no KHepnibiM kom- 
noiieHTaM 11 ypaBiraBaiine *6enx 
nacTen ypaBiiemm no noflBimi- 
HHM KOMnoiieiiTaM saei bo3mo- 
JKHOCTb rpa({)II T ieCKI! II3o6pa3IITb 
napareneTHHecKHe BsaiiMooTiio- 
meeiiH MHHepajioB nocnepoBa- 
Tejibiio b pa3JiiiHHbix Kooppinia- 
xax p noflBinKiibix KOMnoiieiiTOB 
nonapno, npiiiiiiMaa p ociajibiibix 
noABii/Kiibix KOMnoiieiiTOB hocto- 
HIIII LI Mil, a HMeilHO b KoopAinia- 
Tax: pp Na 2 0—K 2 0, CaO— H 2 0, 
GaO — MgO~, S — 0 2 , 0 2 — li 2 0, 
(Na, K) 2 0—H a O. 3aKonoMepiioc- 
tii b ii3Meiieiinii napareiie3iicoB 

B 3aBHCHMOCTH 0T HSMeHeHHH p 

yKa3annbix hoabhikhlix komho- 
neHTOB npiiBOAiiJincb paiiee (cm. 
3o:ioTyxHn, 1976, piic. 1, 2). 3a 
CTa6iiJiBHbiii npniiHT BapiiaiiT c 
yaacTiieM [rp 1 y3Jia, oTpaHiaioipe- 
ro nHTHMiniepajibiiyio pea.Tbiio 
HaSjiioAaeMyio accopiiapino. 

MyjibTHciicTeMbi iiMeioT noun yc- 
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ouhiiboctii flByx MiinepajiOB (rpanaTa h SiiOTiiTa), mecTii Gimapiibix ac- 
copnapiiH h hhtii Tponubix accopnapiiH. 

3flecb HHTepecuo noAaepKiiyTb jiiiinb o6m,iie oco6eiraocTii pacnpeAejie- 
hhh ny i iKOB na paccMaTpiiBaeMbix anarpaMMax (cm. BojiOTyxira, 1976, pnc. 1, 
2) B 3aBHCIIMOCTH OT BeJIIlHIlHBI [X HOABI1/KHBIX KOMHOIIGHTOB (b KaaeCTBe npil- 

Mepa cm. piic. 6.2). 

EesrpaHaTOBbie accopnapmi ([Tp ] y3eji) B03HiiKaioT npn bhcokhx 
pp Na 2 0, K 2 0, MgO, HH3KHX |X|x CaO, 0 2 , H 2 0 (oTHocuTejibiio bbicokhx tcm- 
nepaTypax), S. 

Eecr^aHJiHTOBbie accopiiapim ([Oa] y3eji) B03HHKai0T npn yMepemiBix 
J-xjliIN a 2 0 h K 2 0 (ajih noHBjieiiiiH (JaajuiTa nyjKiibi Kpaimne ycjioBiia, otkjioiihio- 
m,neca ot HopMaJibiiLix), bbicokhx |X|iCaO, MgO, 0 2 , S, hh3kiix pH 2 0 (otiio- 
CHTejibno BBicoKiie TeMnepaTypBi). 

Ee36iiOTiiTOBbie accopiiapmi ([Eh] y3eji) B03HHKai0T npn MajiBix 
jxp K 2 0, MgO, H 2 0 (oTHocuTejibiio BBicoKiie TeMnepaTypBi), yMepemiBix 
|x|x Na 2 0, 0 2 , CaO. 

Eecnaarii0Kjia30Bbie cnapHOBbie accouriapini ([IIji] y3eji) B03iniKaiOT 
npn MaJiBix |x Na 2 0, yMepemiBix (Xjx K 2 0, 0 2 , S. yMepemiBix n bbicokhx [X H 2 0. 

EecnuppoTiiHOBbie accopiiapHii ([FTupp] y3eji) B03iniKaiOT npn bbicokhx 
(X 0 2 II MRJIBIX (X S, 

Mcxoah H3 peajiBiio n a 6 ji i o a a b rn nxca iuiioaeBBix naparene3iicoB n nocjie- 
p,OBaTejibiioCTii iix ciieiiBi b cnjioimiBix cyjib^nflHHX hophjibckiix pypax, 
ii3 pacnoJio;i;eiiHH na anarpaiiMax hhtii MiniepaJibiiBix y3JiOB, a tokikc noneii 
ycTOHHHBOCTii cooTBeTCTByioigHX 6niiapiiBix ii Tponubix accopiiapnir,, MOIKHO 
cocTaBiiTB npeflCTaBjieime o peiKHMax ii3MeiieflHH npn otom p iioabH/Khbix 
KOMHOH eiiTOB b pyAoo6pa3yioianx HOCTMarMaTHHecKiix paCTBopax. Bbihciih- 
eTCH, hto ajih nepexopa ot npoaiiuiKOBHAHbix chjiohihbix pyp 6es (JiaHJiHTa c 
yaacTiieM rpanaTa b napareiiesnce Ilnpp, Fp, KjiIT k MacciiBiiBiM cnnonniBiM 
pypan 6es rpanaTa n maHJiirra c naparenesiicoM llji, KjiII, Ftiipp n Aajiee k 
naparene3iicy cpa, IIji. Ilnpp 6ea rpanaTa n HJiiiHoniipoKcena neoGxoflinio 
o6m,ee noHiEneiine jx CaO, 0 2 , S n neKOT«poe noBBimemie pp ipejionen, MgO 
ii H 2 0 (iieKoropoe OTiiocHTejibHoe HOHiKKemie TeMnepaTypBi). 3 to nanpaBjie- 
iiiie na fliiarpaMJiax (cm. Sojiotvxiih, 1976, piic. 1, 2) o6o3iianeno 3 bojiiou,hoii- 
iioh JiiiHiieii I. CjiepyeT 3aMeTHTB, hto npn otom aojiikho imeTb MecTO 6ojiee 
HHTeiiciiBHoe B03pacTanne |x Na 2 0, nen p K 2 0. OSpamoe cooTiiomemie ipejio- 
aen jiii6o pa;i;e He3naniiTenbHoe ciiii/i;enne pNa 2 0 (ajih accopnapiiH I IIji] 
y3Jia) npiiBegeT k nocjieAOBaTejibiioii cxteiie naparene3iicoB Fp, KjiII, Ilnpp 
—IIji, KjiII. Ftiipp Eh, KjiII, Ilnpp -* ct>a, Bn, KjiII. 3Ta Hie CJieiia cbh- 
3ana c HHTenciiBHHM B03pacTaiiHe.M Lip MgO h 1I 2 0 npn Jienee iiiiTeHCiiBHOM 
CHHHieiiHH p CaO. K Te»i me KoiieaiiHM pe3yjibTaxaM, Mi-mya npoMemyToniibiH 
napareiiesiic IIji, KjiII, Ilnpp, npiiBOAnx 6ojiee HHTeiiciiBHoe yMeiibmemie 
p S, neM p 0 2 (cm. jiiiiihio II na piic. 1, 2, 3ojioTyxim, 1976). MiiTepecuo OTMe- 
thtb anajioriiio bo bjihhiiiih na o6pa3yiom,neca naparene3ncBi co CTopoiiBi 
p 0 2 n p Na 2 0. 06m,aa TeiiAeiipiia 3aMemeiiiia naparene3iicoB b cnjiomiiBix py- 
Aax ot SecqjaHJiiiTOBBix n 6e36noTiiTOBBix accopnapiiii k 6ojiee ho3Ahiim — 
6e3rpanaTOBBiM n 6ecnjiarnoKJia30BBiM accopiiapumi — oneBiiAna. 

tKBkJVv 

Accomiapim c xajibKoniipiiTOM 

CoBMecTiio c xajibKoniipiiTOM (Xn) homiijio ajibSma (A6) MoryT naSjiio- 
AaTLCH poroBaa oGManna — Am<|) ((jpepporaCTirarcuT), nyMnejunniT (IlyM), 
npeiiiiT (lip), xjiopiiT (Xji), a TaKHie b KanecTBe oca/KAeimoro (Bnojine hoa- 
Bii/Kiioro Miniepajia) anriiApiiT jiii6o KajibpiiT. PacneT MOHOBapnaiiTiiBix 
paBiioBeciiH no HiiepTiiBiM KOMHoneiiTaM ii ypaBHHBaime o6enx naCTeii ypaB- 
hghiih ho hoabii/Kiibim KOMnoiieiiTaM AaiOT B03MO/KHOCTB rpa$n i iecKH II3o6pa- 
3HTb napareHeTHHecKiie B3aiiMOOTHomeHHH nocjieAOBaTejibiio b pa3Jiii i niBix 
KoopAimaTax p hoabii/Khbix KOMnoneiiTOB nonapno, npniiHMaa p ocTajibiiBix 
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HOflBH/KHBIX KOMIIOHeHTOB IIOCTOHHHBIMH, a HMeHHO B KOOPflHHaTax - ml Na,0— 

K 2 0, (Na, K) 2 0—H 2 0, CaO-MgO, CaO-H s O, 0 2 -H 2 0, O a -4,'CuO-H 2 0. 

1 JiaBHenmne 3aKOHOMepHOCTH b h3mghghhh napar6H63HCOB b 3aBncnM0CTH ot 
H 3MGHGHHH p yKa3aHHBIX HOPBH/KHBIX KOMIIOHGHTOB npHBOJJHJIHCb paneG (3o- 

jioTyxHH, 1976). 3a CTa6HjibHbin hphhht BapnaHT c yuacTHGM [Xji] y 3JI a, 
OTpa/KaiomGro nHTHMHHopajibHyio pGajibHO Ha6jiK»p;aGMyio accopnapHio 

MyjIbTHCHCTGMBI (CM. 3oJIOTyXHH, 1976, pnc. 3, 4) HMGIOT HOJIG yCiOHHH- 
bocth nyMnGJiJiHHTa, a TaK>K6nojiHycTOHUHBOCTH pupa SnHapHbix h tpohhbix 
accopnapnii. 

ripOKOMi.IGHTHpyGM oSipHG OCOSGHHOCTH paCHpGflGJIGHHH HyUKOB (a TaKlKG 

cooTBGTCTByioipHX jiyuGn) Ha paccMaTpuBaGMLix pnarpaiiMax b 3aBHCHM0CTE 

OT BGJIHHHHBI U HOflBH/KHBIX KOMIIOHGHTOB (b KaUGCTBG HpHMepa CM. pHC. 6.3). 

EecxjiopiiTOBbie accopiiapim ([Xji] y36Ji) B03HHKai0T npn bbicokhx. 
pp CaO, 0 2 , CuO H HH3KHX pp li 2 0 (OTHOCHTGJIbHO BbICOKHG TGMHGpaTypbl), 
MgO, ipGJIOHGH. 

Ee3aMcf)ii6ojiOBbie accopiiapim ([Am$] y 36 Ji) B03HHKai0T npn blicokhx 
p ipGJIOHGH H yMGpOHHLIX pp CaO H H 2 0 (yMGpGHHbIG TGMHGpaTypbl). 

Ee3aab6HTOBbie accopiiapim ([A6] y36Ji) o6pa3yiOTCH npn bbicokhx 
pp MgO H CaO, yMGpGHHbIX pp S, 0 2 , H 2 0 (yMGpGHHbIG TGMHGpaTypbl) H CuO, 
HH3KHX P IPGJIOHGH. 

EecnyMnenjiiiiiTOBbie accopiiapim B03HHKai0T npn bbicokhx p K 2 0, yMe- 
PGHHBIX pp MgO, CuO H S, HII3KHX pp CaO, 0 2 , H 2 0 (OTHOCHTGJIbHO BBICOKHG 
TGMHGpaTypbl). 

EecnpeHiiTOBbie accopnapnii o6p?3yiOTCH npn 6ojibnrax pp ipgjiohgh, 
H 2 0 (hh3khg TGMHGpaTypbl), Majibix p CaO. 

EecxanbKonupiiTOBbie accopiiapim ([XII] Jiyun) o6pa3yiOTCH npn yMG- 
pGHHBIX H BBICOKHX p H 2 0 (yMGpGHHbIG H HH3KHG TGMHGpaTypbl), BBICOKHX p 
MgO, MajIBIX pp S H CuO. 

HcXOflH H3 PGajibHO HaSjUOpaBIHHXCH KJII0H6BBIX HaparGHG3HCOB H HOCJI6- 
POBaTGJIbHOCTH HX CMGHBI B HOpHJIBCKHX pyflaX, a TOK/KG paCHOJIO/KGHHH Ha 
pnarpaMMax KaK hhth MHHopajibHBix y3JioB, TaK h hojigh ycTOHUHBOCTH coot- 
BGTCTByiOipHX SHHapHBIX H TpOHHBIX aCCOpnapHH, MO/KHO COCTaBHTb HpGflCTaB- 
JI6HH6 0 pG/KHMaX H3MGHGHHH HpH 3TOM p HOJ1BH/KHBIX KOMHOHGHTOB B pyflO- 
o6pa3yioipHX nocTMarMaTHHGCKHX pacTBopax Ha 3TanG MaccoBoro oSpasoBamiH 
xajibKonnpHTa. 

C HOBBIIIIGHHGM p H 2 0 (napGHHGM TGMHGpaTypbl) HMGGT MGCTO CJIG/iyKUpaH 
CMGHa napar6H63HCOB: Am$, lip Xn, lip —* A 6 , Xji h Am$, lip ->-A 6 , 
Xn HanpaBJIGHHG TaKOH CMGHBI OTBGUaGT HanpaBJIGHHIO oSipGH BBITHHyTOCTH 

MyjIbTHCHCTGMBI pCaO — p H 2 0 ot [Xji], U6p63 [Am$] k [lip] y3Jiy c na- 
PGHHGM pp CaO, K 2 0, MgO H B03paCTaHH6M pp H 2 0 (nOHH/KGHHG TGMHGpaTy- 
pia), Na 2 0, S, CuO h 0 2 (jjjih nyMHGJUiHHTCopGpHiaipHX naparGHG3HCOB). 
HanBojiGG bgpohthbig HanpaBJiGHHH h3mghghhh p hohbh/Khbix komhohghtob 
o6o3HauGHBi Ha flnarpaMMax (cm. 3ojiOTyxHH, 1976, pnc. 3, 4) CTpGJiKaMH. 
IIhtgpgcho nopuGpKHyTb HanSojibinyio TGMHGpaTypHOCTb b npGflGJiax paccMaT- 
PHB3GM0H CTapHH KJIIOHGBOH naparGHGTHHGCKOH aCCOpnapHH [Xji ] y3Jia H 
HaHMGHbmyio TGMHGpaTypHOCTb [lip] y3Jia. OTCiopa cjiGpyGT, hto naparGHG- 
3HCBI C lip H, B naCTHOCTH, HHTGpGCyiOipHH HaC HaparGHG3HC lip, Xn HG HBJIH- 
IOTCH HH3KOTGMHGpaTypHBIMH. ^JIH HHX TpGSyiOTCH yMGpGHHbIG H OTHOCHTGJIb¬ 
HO BBICOKHG TGMHGpaTypbl, UTO oSbHCHHGT T3K/KG HaSjUOflaBIIIHGCH «HpOM6- 
JKyTOHHBiG)) MejKpy paccMaTpHBaGMBiMH HByMH rpynnaMH pnarpaMM naparG- 
HG3HCBI lip C $GppHaBrHTOM, rpaH3T0M H 6hOTHTOM. C flpyrOH CTOpOHBI, 
HGCOMHGHHO, HTO HpH OTHOCHTGJIbHO HanSoJIbinGH TGMHGpaTypG B HpGflGJiaX 
CTapHH c yuacTHGM xajibKonnpHTa xjiopht hg yuacTByGT b naparGHG- 
3HCaX, a HOHBJIHGTCH B HHX JIHHIb HpH yMGpGHHBIX H OTHOCHTGJIbHO HH3KHX 
TGMnGpaTypax. 

B uacTHOCTH, naparGHG3HC Xji, A6, xapaKTGpnsyioipHH ho3p;hhg ajib6n- 
THTBI THna a^HHOJI H CHHJIOSHTOB (b TOM HHCJIG OpyRGHGJIBIG HX pa3HOCTH — 
napar6H63HC Xji, A6, Xn), Tpo6yGT yMGpGHHHX TGMHGpaTyp, a pa3HOCTH c 
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Puc. 6.3. MyjibTncncTeMa pCuO — i;II,0 rjik r.ienee EbicoKOTeMiiepaTypnon 
acconHairnii MnnepanoB c xajitKonnpiiTOM ((JpariienT napareueTinecKnx 
flnarpaMM, cm. SonoiyxnH, 1976). 


IIvm (naparene3iic A6, Xji, riyii) 11 Am$ (naparene3iic A6, Xji, AmiJ) — 6onee 
hhskhx h caMLix hh3khx TeMnepaTyp (6ojiee blicokiix p 1LO). 

CymecTByeT MHemie, hto MeTacoMaTimecKiie oSpasoBaima Tima iiauecT- 
kobbix CKapnoB (c Tp, KjiIT, ITp 11 t. a-)» naxopiiMtie b py/'ax, ne MoryT iirpaTb 
ponb npHMoro noiiCKOBoro npii3HaKa iia 3 to opyp,eiieiine (cm., iianpinrep, 
IOAima, 1965), nocitojibKy MeTacoi.iaTiiTbi o6bmnoro Tima nmpoKO npoHBjm- 
IOTCH H B 6e3pyAIIbIX IIIITpy3IIHX. 3 tOT AOBOA H3JIB3H, OAIiaKO, npiIMeilHTb K 
BBicoKO/Kejie3ncTLiM MeTacoMaTinaM. AHajiii3iipyH npiiBOAHMbie Bbiiue MaTe- 
piiajm, mo/Kho cAeJiaTb bbiboa, hto Ka^ecTBenno naparene3iicbi MimepanoB 
oSbihhoh ;Kejie3iiCTOCTii He OTjumaioTCH hjiii MaJio OTjnmaioTCH ox BbicoKO/Ke- 
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ag3iictbix, 6yAy i ni anaAoroM nx naCTiioro cjiynaH, a iiMeimo, naparGiiG3iicoB 
6e3(|)aHJiHTOBbix nynKOB. 3 to yKa3HBGT na ofliin n tot hig, b npiiiipnne, aiexa- 
hii 3 m o6pa30BainiH pyfliiBix ii 6e3py,o,Hi>ix MGTacoMaTiiTOB. Koaiihgctbgiiiibig >kg 
otjiiihiih b iix cocTaBe, iiecoMHeiiiio, (JiiKCiipyioT flocTiirnyTBin ypoBeiib koii- 
peiiTpapiin nocTMarMaTiraecKHMii paCTBopaain npenifle Bcero >K6AG3a, a TaKHie 
Apymx pyfliiBix KOMnoneiiTOB. ^jih bbicoko>kgag3iictbix nepy^iiBix MimepajioB 
ii 3 cnjiouiiiBix pyA otot ypoBeiib MaKCiiMajien, b to Bpeaia Kan hjih MGTacoMa- 
tiitob oSbibiiou jkgag3iictoctii oh 3aM6TH0 iiiijkg. Mojkho flyMaTb TBK/KG, HTO 
b noCTMarMaTiinecKiix paCTBopax pyAonociiBix niiTpy3iin KiiCAOTiio-ociioBiiaH 
obojiiopiih 6ojiee pe3K0 BBipaaiGiia ii 3axoAiiT 3aMeTiio flajibme b CTopony kiic- 
jioii o6jiaCTii no cpaBiieniiio c TaKOBBiMii HepyfloiiociiBix niiTpy3iiH. 3 to, b cboio 
onepeflb, corjiacuo C. KopiKUHCKOMy (1956), npiiBOfliiT k 6ojiee iiiitgiiciib- 
iioMy yBejiimeiinio aKTiiBiiocTii cjia6bix ociioBaniiu (b tom hiicag pyp,iiBix 9Jie- 

MeilTOB) CO CHHJKGHHGM IIX nOflBIIJKHOCTII II K yBGJIIIHGIIIIIO nOflBII>KHOCTII (cim- 

jKCiine aKTiiBiiocTii) 6ojigg chjibiibix ocuoBainiH. CTafliia KiicjioTHoro BBiipejia- 
miBaHiiH b cpe,o,e ociiobiibix ii yjibTpaociioBHBix nopofl, Kan yKa3BiBaji 
C. KopsaiiiCKiiH (1953), ne aoxoaiit ao o6pa30Bamifl BTopiimiBix KBappn- 
tob, Kai< B rpamiTOiiflax (Kor^a 6ojibmiiiiCTBo oagmctitob npiio6peTaeT hoa- 
BHiKi-ioCTb), a 3aBepma8TCH Jiiimb nocAGAOBaTGAbiiBiM (JopMiipoBamiGM tiitb- 
HOMarneTiiTOBoro, MaraeTiiTOBoro ii cyjibfjiifliioro mgaho-hukgagboio opy^e- 
iighiiii. TaKiiM o6pa30M, $aKT pyAOiiocnocTii iijiii SespyfliiocTii HHTpy3iiii, 
ohgbiiaiio, saBiiciiT npenifle Bcero ot ypoBiia coRepHiaiina b paCTBopax kiicjiot- 
IIBIX KOMHOIieilTOB, OHpGAGJIHIOLAHX, C Ofllioii CTOpOIIBI, B03IIIIKII0BeiIIie B paCT- 
Bopax «bojiiibi KncjiOTHOCTH» (no G. KopjKHHCKOMy, 1966), a c flpyroii cto- 
poiiBi, oneiib BepoHTiioe ynaCTiie b nepenoce rjiaBiieumiix pyfliiBix komhoiigii- 
tob — b Biifle apiiflOKOMnaeKCHBix coefliiiieiiiin (J^eiiiicKiiHa, Kajiiniiiii, 1966; 
3ojiOTyxim, 19716), npn p;.>3Jio>Keniiii kotopbix flojiniiia necKOJibKO B03pac- 
TaTb KoiineiiTpapiiH (n aKTiiBiioCTb) cbo6oahbix iagaohgh, pyfliiBix komhoiigii- 
tob ii b eipe Sojibmeii Mepe — kiicjiotiibix KOMnoneiiTOB. llo-BnflHMOMy, otiim 
oSbaciiaeTCH ii neKOTopoe BospacTaime aKTiiBiiocTii iagaoagh (bo bchkom cjiy- 
nae, iiaTpna) npn cjjopMiipoBaiiiin bbicokoikgjigsiictbix MGTacoMaTiiTOB b CTaflim 
B03IIHKH0BGHITH CnjIOmilBIX CyjIb(|)HflHBIX pyA (cm. 3ojioTyxini, 1976, puc. 1) 
na (Joiie o6hi,gh t6iiagiih;iiii k n*iiiiiKeiniio aKTiiBiiocTii lagaohgh ot paiineii 
niGJiOHHoii ctsaiih k CTaflim KiicjioTHoro BBim,GJia T iiiBaiiiiH noCTiuariviaTimGCKO- 
ro npopGcca. 

Kojiiihgctbo JiGTynnx ii, b naCTiiocTii, kiicjiotiibix komhoiigiitob jkgctko 
CBSSBIBaGTCH CO CTGHGIIBIO flII(|)(|)GpGIII];iipOBaiIIIOCTII TpaHHOBOH IIIITpy3IIII (na- 
KonjieniiG JiGTynnx komhoiigiitob ao siiamiTGJibiiBix kojiiihgctb b ho3aiiiix aii$- 
(J)6pGIII!,IiaTax) II C npOHBJie'lIIIGM B HIHjKjDGpGimiipOBaHHBIX IIIITpy3IIHX H03AHIIX 
OCIIOBIIBIX HGrMaTOHAOB, HBJIHIOHIIIXCH rjiaBIIBIM KOHIJGHTpaTOpOM JIGTyHIIX 
II B flaJIbHGHWGM rGIIGpaTOpOM HOCTMarMaTIIHCCKIIX paCTBOpOB (3oJIOTyXIIII, 
1964a). B HGflii(|)(|;GpGHH;iipoBaiiiiBix TpannoBBix iurrpysiiHX, nanpoTiiB, iimggt 
MGCTO OTIIOCIITGJIbllO paBIIOMGpiIOG paCCGHIIIIG 3THX KOMHOIIGIITOB Hpil KpiICTaJI- 
JIH30.PHH MarMBI. TgM BIG MGII6G IIIITGpGCIIO HO AHGpKHy TB, HTO fla>KG B 3TIIX 
HHTpysiiHX b cjiyaaG npiicyTCTBiia b iiiix norMaTOiiaiiBix tgji ii npoiKiiJiKOB b 
HOCJIGAIIIIX OTMGHaGTCfl BKpanjIGIIIIOCTb pyAIIBIX MIIH0]JaJIOB, B TOM HIICJIG cyjlb- 
(Jhiaob. llo iiamiiM npGflCTaBJiGiiiiHM (3ojiOTyxim, 1964a, 19716; 3ojiOTyxim, 
BacmibGB, 1967; 3ojioTyxmi ii Ap., 1975), pa3BiiTiiG hosahiix ociiobiibix nor- 
MaTOiiAOB b Aii$$epGiin;iipoBaHHBix TpannoBBix iuiTpy3iiHX hbahgtch pGmaio- 
rpiiM (JaKTopoM pyAoiiociiocTi'i 3tiix iiiiTpysiiii. 

PyAiiaa CTaAim MGTacoMaTOsa, khk BBiTGKaGT H3 ii3AoiKGHiioro bbiihg, 
—aaCTb o6mGro noCTMarMa.TiiHGCKoro npopecca, npoHEAmoipaHCH aiiiub b 
SnaronpiiflTHOu oScTaHOBKe, cnoco6cTByiom;GH KpaumiM otkjioiigiiiihm ot 
o6bihiioh khcjiothoctii paCTBopoB b c-raAiiio KHCJiOTiioro BBiniGAsmiBaniiH. 
EctGCTBGIIIIO, HTO BBICOKOAIGAG3IICTBIG HOCTMarMaTIIHGCKHG IIGpyAHBIG MHIIGpaJIBI 
TaKJKG B03HIIKai0T B 3Ty CTaAMIO H, BXOAH B pyAHBIH HaparGIIG3IIC, HBJIHIOTCH 
IIGCOMHGHHBIMII «OKOAOpyAHBIMII II3MGHGHHHMH», IIMGIOLAIIMII BB/KIIOG HOIIC- 
KOBOG 3IiaHGIIIIG. B TO >KG BpGMH IIX Cym,GCTBOBaiIIIG — CIIJIbHBIH apryMGIIT B 
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nojiB3y MeTacoMaTH^ecKOH npnpoAH caMoro cyjibtJmAHoro opyneHeHHH Ho¬ 
ps JibCKoro THna. 

Pe3ioMHpyn CKa3aHHoe Bbime, otmcthm cjienyiorpee. 

1. IIOMHMO 06HHHHX, HepyflHbIX MeTaCOMaTHHeCKHX MHHepajIOB c /Ke- 
jie3HCTOCTbio HopMajibHoro xapaKTepa, conpoBO/KAaiomHX opyneHeHHe b hh- 
Tpy3HHX HopajibCKoro THna (3ojiOTyxHH, 1964a — b), b nocjieflHee BpeMn bbihb- 
jieH pnfl aHajiornnHbix MeTacoMaTHnecKHX MHHepajIOB, ho co cnen,H(J)HHecKOH 
bhcokoh /Kejie3HCTOCTbio, HaSjiiOAaiomHXCH name Bcero b cnjioniHbix cyjib^Hfl- 
hhx pyflax. no npHHpnny npeHMym;ecTBeHHOH accopHapHH TaKHX MHHepajIOB 
c nnppoTHHOM hjih xajibKonnpHTOM BbiflejiniOTCH KpanHHe no TeMnepaTypHO- 
cth accopnapHH: a) 6ojiee BbicoKOTeMnepaTypHan, conpoBO/KAaroman nnp- 
Pothh, h 6) MeHee BbicoKOTeMnepaTypHan, conpoBO/KflaiomaH xajibKonnpHT. 

2. OSipne TeHfleHpHH, BHHBJieHHbie b H3MeHeHHH |_i hoabh/Khhx komho- 
HeHTOB nocTMarMaTHneci?HX pacTBopoB b npopecce bo3hhkhobohhh KJHoneBHX 
napareHe3HCOB 3thx MeTacoMaTHnecKHX MHHepajIOB, conpoBO/KflaiomHX pyA- 
Hbie MHHepajibi, xapaKTepH3yiOT cTaAiiio o6pa30BaHiin cnnonmbix pyA. 
Ochobhoh npHHHHon ee nponBJieHHH, no-BHAHMOMy, hbjihiotch b kohohhom 
cneTe aHOMajibHbie otkjiohohhh b xoAe sbojiioahh khcjiothocth nocTMamaTH- 
necKHX pacTBopoB b 6ojiee KHCJiyio oSjiacTb, neM o6hhho a-hb ct3ahh -xkhcjiot- 
Horo BbimejianHBaHHH)) b cpeAe ochobhhx h yjibTpaocHOBHbix nopoA (Kop- 
jkhhckhh, 1953). 9to CBH3HBaeTCH KaK c o6orain,eHHeM jieTynHMH (b tom nncjie 
aHrHAPHTaMH CHJibHbix khcjiot) H03AHHX AH^^epeHqHaTOB AH$$epeHn;HpoBaH- 
hhx TpannoBbix HHTpy3HH b npopecce hx AH$$epeHn,Han;HH, TaK h c nponBJie- 
HHeM no3AHHX ochobhhx nerMaTOHAOB, cjiyn<am,HX a->ih JieTynnx nojuieKTO- 
paMH, reHepaTopaMH nocTMarMaTHnecKHX pacTBopoB, a TaK/Ke TenjioabiMH 
(JjiiOHAonpoBOAHHKaMH ajih rjiyfiHHHbix nopn,nn pacTBopoB. 9tot acneKT 
npoSjieMbi yme HeoAHOKpaTHO ocBerpajicn b pnAe pa6oT (3ojiOTyxHH, 1964a, 
19716; 3ojiOTyxHH, BacnjibeB, 1967; 3ojiOTyxHH h AP-, 1975). 

3. TeHeTHHecKan cbh3b BHCOKO/Kejie3HCTbix HepyAHbix MeTacoMaTHne- 
ckhx MHHepajIOB c pyAaMH, c oahoh ctopohbi, yKa3HBaeT Ha MeTacoMaTHne- 
CKyio npnpoAy caMoro cyjib^HAHoro opyAeHeHHH HopHJibCKoro THna, a c APY~ 
ron — no3BOJineT pacpeHHBaTb hx KaK HecoMHeHHbie «OKOJiopyAHbie H3MeHe- 
hhhi), HMeioniHe BaiKHoe noncKOBoe 3HaneHHe. 


r ji a b a 7 

rilflPOrEOXIIMIinECKIIE KPIITEPIIII nOIICKOB 
MEAHO-HIIKEJIEBbIX MECTOPOiKflEHHtf 


OCHOBHbIMH 06beKT3MH H3yneHHH B HopHJIbCKOM paHOHe HBJIHJIHCb HO- 
b epXHOCTHbie h noA3eMHbie (HaA- h noAMep3JiOTHbie) boah, npnyponeHHbie k 
pa3JiHHHHM jiHTOJioro-CTpaTHrpatJranecKHM KOMnjieKcaM nopoA h TeKTOHHne- 
ckhm HapymeHHHM. 

Il0AMep3Ji0THbie nOAW othochtch npeHMynjecTBemio k THApoKapSOHaTHO- 
My KJiaccy, KaTHOHHHH cocTaB hx KajibpHeBHH hjih cMemaHHHH, 6e3 pe3Koro 
npeo6jiaAaHHH oAHoro H3 KaTHOHOB. BcTpenaiOTcn THApoKapSoHaTHbie naTpne- 
Bbie h THApoKapSoHaTHbie MarHiieBbie boah. MimepajinsapHn hx KOJieSjieTcn 
ot 100 ao 420 mt/ji. noAMep3JiOTHbie boah pacnpocTpaHeHH mnpoKO h cocpe- 
AOToneHH rjiaBHHM o6pa30M b BajiyHHO-rajienHHKOBbix OTJiO/KeHHnx apobhhx 
nepeyrJiy6jieHHHX 3po3HOHHHX aojihh h b KopeHHHX nopoAax pa3JiHHHoro 
COCTOBa H B03paCTa. OhH BCKpHTH MHOrOHHCJieHHHMH CKBa/KHHaMH H ropHbIMH 
BHpaSoTKaMH. Boah HanopHbie, hx moikho noApa3AejiHTb Ha ABa noATHna: 
HOpOBbie BOAH HeTBOpTHHHHX OTJIO/KeHHH H TpemHHHbie BOAH KOpeHHHX 

nopoA. 
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IIo XHMiraecKOMy cocTaBy BOflbi neTBepTHHHbix OTJiojKeHHH hbjihiotch npe- 
HMymecTBeHHO rHApoiiapOoHaTHbiMH KajiBflHeBbiMH, pe?Ke rHflpoKapSoHaTHbi- 
mh HaTpHeBO-KajibpneBbBiH c MHHepajiH3an,nen flo 0,3 r/ji. B oceBon aacTH 
HopnjIBCKO-PblSHHHCKOn flOJIHHBI CKBaiKHHaMH BCKpbITbl CJiaSoCOJIOHOBaTbie 
cyjiB$nflHbie KajiBpneBbie boabi c MHHepajiH3an,Hen ot 1,0 flo 2,5 r/ji. 

TpeipHHHbie BOflbi KopeHHBix nopofl mojkho paccMaTpnBaTB c rHflpoflHBa- 
MHHeCKOH TOHKH 3peHHH KaK eflHHBIH BOflOHOCHBIH KOMEIJieKC, HOCKOJIBKy B3a- 
HMonepeceKaromnecH TpemnHBi n pa3JiOMH CBH3biBaiOT sth boabi b oSrpyio 
rnflpaBJiHHecKyio cncTeMy. yaHTHBaa, oflHaKO, hto (JopMapoBanne xnMHaecKO- 
ro cocTaBa nofl3eMHbix boa CBH3aHo rjiaBHbiM o6pa30M c jiHTOJioro-MHHepajio- 
rnaecKHM cocTaBOM boaohochbix nopofl, mbi noflpa3fle taem TpenjHHHbie Boflbi 
no 3TOiiy npn3HaKy na OTflejiBHbie ropn30HTbi, Bbiflejiaa: BOflbi Ty^ojiaBOBon 
TOJiipn nepMO-Tpnaca ii nopofl TymyccKon cepnn, Boflbi KapSoHaTHO-rajioreH- 
hhx OTJio®eHHH fleBOHa, BOflbi KapSoHaTHo-TeppnreHHbix OTJiojKeHHH cnjiypa— 
KewSpna n BOflbi pyflOHOCHbix HHTpy3nn. 

no XHMnaecKOMy cocTaBy BOflbi TytJojiaBOBon TOJiipn nepMO-Tpnaca n no¬ 
pofl TymyccKOH cepnn aBJiaiOTCa npemiymecTBei-iHO rnflpoKapSoHaTHbiMn HaT- 
pneBBiMn, peaie rHflpoKapSoHaTHbiMii KajiBpneBO-HaTpneBBiMjn c MHHepajin- 
3an,nen ot 0,5 flo 1,0 r/ji. 

Boflbi KapOoHaTHo-rajioreHHbix OTJiojKerinn fleBOHa OTHocaTca k cyjibtJmT- 
Hony KJiaccy. KaTHOHHbin cocTaB nx name KajiBn,neBbin, peaie naTpneBbin 
hjih CMemaHHbin. MnHepajiH3an,na KOJieSjieTCa b npeflejiax ot 1,0 flo 3,5 r/ji. 
B panoHe TajiHaxcKoro cyjiB(J)HflHoro MecTopoiKfleHHH, b cpeflHeM TeaeHnn 
p. TyjiaeK-Taac n b flOJiHHe p. Kynen, oOnapyjKeHbi cojieHbie xjiopnflHbie naT- 
pneBbie Boflbi c MHHepajiH3an,neH ot 5,5 flo 20,0 r/ji. 

Boflbi KapSoHaTHo-TeppnreHHbix OTJiojKeHHH cnjiypa — KenSpna hbjih- 
lOTCa b ochobhom cyjib^aTHBinH KajiBn,neBBiMTi, peaie xjiopnflHBiMn HaTpneBH- 
mh c MHHepajiH3an,nen ot 0,3 no 5,0 r/ji. B floJiirae p. BaaeK b OTJiojKeHnax 
juiaHflOBepnncKoro apyca Hnamero cnjiypa CKBaarnHaMn T-26 n T-30 bckphth 
cojienbie xjiopnflHbie HaTpneBbie boabi c MHHepajiH3an,nen flo 31,5 r/ji. 

Boflbi pyflOHOCHbix HHTpy3nn npHHaflJieiKaT k xjiopnflHOMy KJiaccy: 
KaTHOHHbin cocTaB nx HaTpneBbin hjih HaTpHeBO-KajibflHeBbin. MnHepajiH3a- 
pna H3MeHaeTca npemtymecTBeHHo ot 0,5 flo 2,5 r/ji (Ta6ji. 7.1). Boflbi no- 
floSnoro cocTaBa BecBMa peflKO BCTpeaaiOTca b npnpofle. no CBoemy XHMnae- 
CKomy cociaBy ohh HanoMHHaiOT He$THHbie BOflbi (xjiop-Kajibii,HeBbiH thh no 
B. A. CyjiHHy), ho b to me Bpena pe3KO OTJinaaiOTCH ot nocjieflHnx iihskoh 
MHHepajiH3an,Hen. BeHe3HC paccMaTpnBaeMbix boa oaeHB cjioaieH: mbi He pac- 
nojiaraeii flocTaTOHHbiMH flaHHHMH fljia pemeHna 3Toro Bonpoca. no-BHflHMO- 
My, b (JopMnpoBaHHH xminaecKoro cocTaBa 3thx boji; rjiaBHaa pojib npHHafljie- 
JKHT pyflOHOCHBIM HHTpy3HKM. 

Ha TajiHaxcKOM h Okth6pbckom cyjib$HflHbix MecTopoaifleHHHX h npn- 
jieraioiflHX k hhm yaacTKax ycTaHOBJieHa aeTKO BbipameHHaa BepTHKajibnaa 
rnflpoxHMHaecKaa 30HajibHOCTb, npoaBJiaroipaaca b noBbimeHHH c rjiySnHon 
oOiflen MHHepajiH3an,HH nofl3eMHbix (noflMep3JiOTHbix) boa h H3MeHeHHH hx 
XHMHaecKoro cocTaBa. Mojkho BbiflejiHTb (cBepxy bhh3) caeflyromne 30hbii 

1) npecHbie BOflbi c MHHepajiH3an,Hen flo 1,0 r/ji; 

2) cjia6o coaoHOBaTbie boabi c MHHepajin,3anHen 1,0—3,0 r/ji; 

3) cojieHbie boabi c MHHepajiH3an,Hen 3,0—20,0 r/ji h 6ojiee. 

YBejiHaeHHe c rjiyOnnon o6men MHHepajiH3an,HH boa h H3MeHeHne hx 

XHMHaecKoro cocTaBa (BICO 3 S0 4 —>- Cl') CBa3aHo rjiaBHbiM o6pa30M c 
yMeHbmeHneM BOflooSneHa h pacTBopenneM KapSoHaTHo-rajioreHHbix nopofl, 
a TaK®e, ho b MeHbmen CTeneHH, c bo3mojkhbim OKHCJieHneM cyjib^HflOB na 
yaacTKax pacnpocTpaHeHna pyflOHOCHbix HHTpy3nn. 

npoBefleHHbiMH HccjieflOBaHHaMH ycTaHOBJieHo, hto BOflHbie opeojibi pac- 
ceaHHa pyflHbix sjieMeHTOB o6pa3yiOT He tojibko rjiaBHbie pyfloo6pa3yioin;He 
sjieMeHTbi, ho h hx cnyTHHKH. nosTOMy npn HHTepnpeTan,HH rHflporeoxHMHae- 
ckhx flaHHbix cjieflyeT yaiiTHBaTb napareHeTHaecKne accon;Han,HH h KOJinae- 
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XiiMiiiecKiiii cocTaB no^sesmtix 


GJ W3 
yO 

C' ° 

MeCTO B3HTIL1 

JXaTa OTGopa 

CYioia 

IIOHOB 

Na'+K' 

MS'' 

Ca" 



i 

Py,o,HHK <J\IanK», rop. 162 m 

20.1 1966 r. 

2070 

394 

22 

344 


2 

rop. 175 m 

21.1 1966 r. 

2325 

422 

29 

380 


3 

rop. 175 m 

21.1 1966 r. 

2283 

469 

63 

284 


4 

rop. 165 m 

21.1 1966 r. 

2357 

500 

7 

367 


5 

PyannK «3anoJMpHMH>>, BenTn- 








jiflHHOnnwii mTpeK 

l.II 1966 r. 

1251 

385 

He goh. 

55 


r> 

Tain me 

l.II 1966 r. 

765 

202 

6 

42 


7 

PyHHHK «ManK», rop. 175 m 

25. IV 1967 r. 

913 

148 

13 

177 


8 

rop. 175 m 

6 .V 1967 r. 

879 

163 

8 

115 


9 

rop. 175 m 

6 .V 1967 r. 

1049 

180 

19 

126 


10 

rop. 175 m 

5.IV 1968 r. 

1937 

377 

12 

292 


11 

rop. 175 m 

10.V 1966 r. 

1426 

264 

237 

1 


12 

rop. 175 k 

21.IX I960 r. 

1568 

429 

18 

128 


13 

rop. 175 m 

23.IX 1966 r. 

1026 

343 

24 

213 


14 

rop. 175 m 

5.XII 1967 r. 

786 

83 

i8 

90 


15 

Ckb. K3-254 

14.11 19(H) r. 

534 

8(5 

19 

32 


16 

Ckb. K3-700 

11.1 1966 r. 

1213 

316 

62 

24 


17 

Ckb. K 3-376 

8 .VI 1967 r. 

453 

16 

8 

25 



npimeiame. BonoBMemaromne uoponbi — raCOpo-no-nepirrH (>mnbHt>ie 11 BKpanjieHHbie 


CTBeHHLie cooTHouieHHH pyAOo6pa3yK>mHx h conyrcTByiomHx hm ajieMeHTOB 
no cpaBHeHHio c rHflporeoxHMunecKHM $ohom. 

^jih cyjiBc^nfliiLix MecTopo/KfleHHn pi pyflonpoHBJieHHn HopnjibCKoro 
panoHa ycTaHOBJieHa OTneTJiHBan noncKOBan accopnapna pyflHBix ajieMeHTOB 
b Bop;ax: HHKejib, Meflb, KoSajibT, xpoM. Hajinniie b Bop;ax 3 toh accopnapna 
sjieMeHTOB, a TaKme nacTO 3JieMeHTOB-cny thhkob: cepeSpa, piiHKa, TiiTaHa a 
BaHaflHfi — b aHOMajibHbix KOJinnecTBax MomeT cjiymHTb hphmbimh hopicko- 
BblMH rHflpOreOXHMHneCKHMH KpHTepHHMH Ha CyjIb(J)HflHyiO MeflHO-HPIKejieByiO 
m itii e p a.;i h 3an,itio. HanSojiee KOHTpacTHLiMii h flocTOBepHHMH cnPiTaiOTcn TaKPie 
BORHbie opeojibi paccenHHH, rp;e 3a$nucHpoBaH b aHOMajibHbix KOJiPinecTBax 
Becb KOMnjieKC nepenncjieHHbix MiiKposjieMeHTOB. 

®OHOBbie a aHOMajibHbie KOHpeHTpapiiii stpix sjieMeHTOB b npiipoflHbix 
BOflax HopnjibCKoro pancma npHBep;eHbi b Ta6ji. 7.2. 

Ho yKa3aiiHon accoppiappiH sjieMeHTOB Ha ynacraax H3BecTHbix cyjibtJmA- 
hmx MecTopo/KflemiH a pyflonpoHBJieHHH (TajiHax, HopnjibCK-II, IlMaiirfla, 
Apbijiax h Ap.) OTneTJiHBO BbiflejiHiOTCH rpiflporeoxPiMppiecKHe aHOMajiHH, npn- 
neM coflepHiaHPie MHKposjieMenTOB b Bo^ax npeBLimaeT $oh b 3—10, a Ha ot- 
flejibHbix ynacTitax b aochtkpi h cothh pa3 (Ta6ji. 7.3). II HecMOTpn Ha to, hto 
6ojibmaH aacTb cyjibtJniAHbix Teji 3ajieraeT Ha 3HanHTejibHOH rjiyfipme ot ho- 
BepXHOCTH, Bee 3TH aHOMajIPIH HBJIHIOTCH OHeHb KOHTpaCTHbIMH PI xopomo 
$HKCHpyiOTCH KaK B H0A3eMHbIX (Hafl- H HOflMep3JIOTHbIx), TaK H HOBepXHOCT- 
hhx BOflax. 3 to o6bHCHHeTCH TeM, hto HanopHbie noflMep3JiOTHbie boali, koto- 
pbie HenocpeACTBeHHO conppiKacaiOTCH c rjiy6oK03ajieraiomPiMPi cyjib(|)HAHbiMPi 
pyAaMH, nepeMeipaiOTCH b 3ajieraioin;pie Bbime HaAMep3JiOTHbie h noBepxHOCTHbie 
boah no 30H3M TeKTOHPinecKPix HapymeHHH h TajiHKOBWM ynacTKaM. HaHSojiee 
KOHTpacTHLie rPiAporeoxHMHHecKHe opeojibi h hotokh paccenHHH o6pa3yiOTCH 
npn HajiHHHH HHTeHCHBHo okhcjihio!H,hxch cyjib(|)HAHbix pyA, hto Han6ojiee 
OTneTJiHBO bpiaho Ha npHMepe TajiHaxcKoro MecTopo/KAeHPin. B 30He oKHCJie- 
hhh OTMenaeTCH cpiJibHoe BbimejiaHPiBaHPie MeAPi h ocoSeHHo HHKejin, npn stom 
cyjib(J)HAHbie coeAPiHeHHH MeAPi h HHKejin nepexoAHT b cyjibtJmTHbie, KOTopbie 
oSjiaAaiOT oneHb bbicokoh MHrpapHOHHOH cnocoSnocTbio. Ilpn stom ycTaHOB- 
jieHo, hto MeAb pi HHKejib o6pa3yiOT oneHb neTKHe BOAHbie opeojibi paccenHHH 
npoTH/KeHiiocTbio ao 0,5—1,0 km. no MHeHHio C. JI. IIlBappeBa, TaK me KaK 
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T a 6 a h n; a 7.1 


noAMcpaaoTHwx boh pyaoHocni>ix UHTpysrsi 



Cl' 


HCO3 




m 

Cl' 

SO4 

hcc>3 

CO3 

Mr/Ji | 

%-8KB 


1203 

64 

49 

He oon. 

47,5 

5,0 

47,5 

93,9 

3,8 

2,3 

He o6n. 


1302 

143 

49 

» 

47,3 

6,0 

40,7 

90,5 

7,4 

2,1 

» 


1264 

185 

18 

» 

51,3 

12,9 

35,8 

89,5 

9,7 

0,8 

» 


1400 

16 

61 

» 

53,8 

1,4 

44,8 

96,7 

0,8 

2,5 

» 


402 

311 

98 

» 

85,8 

He oon. 

14,2 

58,3 

33,4 

8,3 

If 


173 

183 

159 

» 

77,2 

4,3 

18,5 

43,3 

OO K 

O0 1 0 

23,2 



507 

128 

He 0611. 


48,0 

8,1 

43,9 

84,3 

15,7 

He 06 a. 

» 


497 

89 

7 

» 

51,8 

5,6 

42,6 

87,6 

11,5 

0,9 

» 


382 

336 

He o6n. 

» 

51,2 

8,3 

40,5 

60,6 

39,4 

He oon- 

» 


819 

400 

37 

» 

51,2 

3,1 

45,7 

72,0 

26,1 

1,9 

» 


909 

14 

1 

» 

42,0 

14,4 

43,6 

97,5 

1,9 

0,6 

» 


971 

10 

12 

» 

68,5 

6,8 

24,7 

98,0 

1,0 

1,0 

» 


855 

185 

6 

» 

53,5 

47,4 

7,9 

38,6 

86,8 

13,8 

0,2 

>■» 


568 

21 

9 

» 

12,7 

39,9 

96,4 

2,7 

0.9 

» 


226 

49 

112 

6 

54,2 

22.4 

23,4 

52,9 

14,9 

29.3 

2.9 


474 

252 

85 

He o6h. 

68,6 

25,4 

6,0 

66,7 

26,3 

7.0 

He oSh. 


156 

126 

122 

» 

78,5 

7,5 

14,0 

48,7 

29,1 

2 

» 


cyjib$nnHbie h MeflHO-HHKejieBtie pynii). 


n no HamnM flaHHbiM (Ky3bMHH, 1968, 1971 n flp.), b khcjibix pyflHHHHbix bo- 
flax cyab(J)HflHbix MecTopo/KjjeHiin HopnjibCKoro panoHa coflep/KaHne Mens 
flocTnraeT 2500 MKr/n, HHKejin — 30 000 mki7ji, a b cjia6om;ejio i iHbix 
He npeBbirnaeT 100—500 MKr/ji. 

OCHOBHbIM HCTOHHHKOM oSoraipeHHH BOfl HHKeJieM, MeflblO, KoSaJIbTOM 
n flpyrnMH MHKpoajieMeHTaMH cjiyntaT pyflHbie MHHepajibi cnjiomHbix h BKpan- 
JieHnbix cyjib^nflHbix pyn (xajibKonnpiiT, neiiTJiaHflHT, nnppoTHH, KySaHHT, 
MHjuiepnT n flpyrne cyjib(J)Hflbi). 

IIoHHTepBajibHoe rnflporeoxHMHHecKoe onpoSoBaHne CKBa/KHH no bckph- 
thh cyjibtJnflHbix pyjjHbix Tea noKa3ajio Hajurane b aHOMajibHbix KOJinnecTBax 
b nofl3eMHbix (noji;Mep3JiOTHbix) BOflax nepenncjieHHbix Bbirae mhkpo3JIGm8htob. 
nojiyneHHbie flaHHbie no3BOJiHiOT ncnojib30BaTb 3tot (paKT b noncKOBbix pejinx 
npn onpoSoBaHHH MejiKnx KapTnpoBOHHbix CKBa/KHH. 


T a i ji ii d; a 7.2 


<I>OHOBMe h auor.iaat.Hbie KoiineiiTpaqnn MiiupoaJieMeuTOB b noH3esrai>ix h noBepxnocTiibix 

Bo/jax Hopir.i bcisoro paiioua 


Tun Bon 

CopepacaHHe MHKpoajieMeHTon, Mi<r/n 

Ni 

| Cu 

Co 

Cr 

Zn 

l T1 

| Ag 

1 V 

noHseMHbie 

HaHMep.3jiOT- 

5,0 

4,0 

Cji. 

M 

Cji. 

10,0 

Cji. 

Cji. 


HLIG 

15,0 

12,0 

0,2 

15,0 

10,0 

40,0 

0,01 

1,0 


noHMepsaoTiibie 

7,0 

8,0 

Cji. 

6,0 

Cji. 

30,0 

Cji. 

Cji. 



14,0 

14,0 

0,3 

20,0 

30,0 

80,0 

0,05 

4,0 



6,0 

6,0 

Cji. 

4,0 

1,0 

12,0 

Cji. 

Cji. 

HoBepxnocTHHe 

Boah pynteB 

aoTo 

15,0 

0^ 

15,0 

20,0 

30,0 

0,01 

TTq 



10,0 

8,0 

Cn. 

4,0 

6,0 

12,0 

Cji. 

Cji. 


Boah oaep 

35,0 

20,0 

0,4 

20,0 

| 

30,0 

35,0 

0,05 

0,7 


n p h m e i i a h n a. 1. CPoHOBbie h aHOMa.nbHhic conepH^aHiin ?»r hk p o ajleMeHTO b b Bonax oiipcns.;i eiin 
MCTonaMH MaTeMaTH4ecHoii CTaTHCTHKH no HaHHbiM cueKTpajibHbix aHa.m-isoE 15 000 npou. 2. B nncnuTejic 
UPoOh (|)OHOBoe coji;ep>KaHiie MiiKpoajieMCHTOu, b 3HaMGHaTejie — aHOMajibnoe. 
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CojjepasaHne MHispoaneMeHTOB b no^aCMUhix n noBepxHocTHbix BO^ax cy.tih$nflHbix n ^ie,ino-Hin;e.'iCBbix luecTOpoatfleHnii Hopiuibcnoro paiioiia 

Homo!" 1 ConepjKaHHe m it i ; p o rt ji c m c h t o b b BOflax IT r it ji p o r e o x it m i i 1 i e o k it it iJioh 

n p 0 g bI JIccto J33HTIIH Tim boa (3HaMeHaTejib), Mitr/Ji 
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H3 KOCBeHHLix KpiiTepneB na cyjib({]iiAiiyio MeAHo-HiiKejieByio Miraepajiii- 
3an;iiio Haii6ojibmim iiHTepec npeACTaBJineT aHOMajibHoe coAepiKaHiie cyjibtJaT- 
nona b cjia6o MiiHepajiii30BaHHbix BOAax, a TaK/Ke najiiniie xjiopiiAHbix naTpne- 
Bo-Kajibn,neBbix (tiih 111-6) boa c OTHociiTejibiio hobbicokoh MiiHepajiii3an,iieu 
(1,0—3,0 t/ji). B (JopMiipoBaHini xiiMimecKoro cocTaBa 3 tiix boa rJiaBnaa 
pojib npiiHaAJie>KiiT pyAOHOCHHM HHTpy3iiHM, hto AOKa3ano Gojilihiim (JiaKTii- 
aecKHM MaTepnaJiOM no reoxiiMim boa cyjibtJiiAHbix MecTopoiKAOHiiii TajiHax 
e HopHJibCK-I, a TaK*e AamibiMii jia6opaTopHO-3KcnepiiMeHTajibHbix iiccjie- 
AOBanim. llpaMaa CBH3B 3Toro Tima boa c nepBiraiibiMii pyAamn no3BOJineT 
cniiTaTb ero naAe>KJiLiM hoiickobbim npii3naKOM Ha cyjib(()iiAHoe opyAeneHiie. 
B HacTOHin,ee BpeMH n b jniTepaType hoebjihiotch neKOTopbie CBeAeHiia, no3BO- 
jiHiom,ne cmiTaTb, hto Tanoro Tima boah MoryT 6biTb CBH3aHbi c pyAHbiMii 
TejiaMii (YanT, AiiAepcon, Fpy66e, 1965; Hocoxob, 1965; n AP-)- 

Ha ocHOBaHim ycTanoBJieHHbix KpiiTepneB na TeppiiTopini paccMaTpiiBae- 
Moro paiioHa o6napy;-KeHbi MHoronncjieHHbie niAporeoxiiMiraecKiie aHOMajimi, 
b tom micjie pejibifl pHA — na ynacTicax H3BecTHbix cyjib(()HAHbix MecTopoiKAO- 
hiih ii pyAonpoHBJieHim. UpaKTimecKan peiraocTb pa3pa6oTaiiHbix hoiickobbix 
riiAporeoxinamecKiix KpiiTepneB noATBepAHJiacb npn npoBepKe 6ypeiiiieM 
neTbipex BHHBjieHiibix niAporeoxiiMiinecKiix anoMajinii. B pe3yjibTaTe npo- 
6ypenHHMii CKBaatiiHaMiiHa pa3JiiiHHbix rjiy6iiHax bckpbitbi iiHTpy3ini c cyjib- 
tpiiAHbiM MeAHO-HiiKeneBbiM opyAeiieiineM. 


F ji a b a 8 

rEO<I>II3IIHECKIIE nOIICKOBWE nPIISHAKII 


TpamioBbin MarMaTiia.vi, nan oahii ii3 BaHaienimix 3TanoB sbojiioaiiii 
3eMnoii Kopw TynryccKon cinieKJin3H ii ee o6paMjieniiH. ne mot ne CKasaTbcn 
na (Jiisiineciinx CBoiicTnax Kopbi, (JopMax ee CTpyKTyp n xapaKTepe perno- 
najibiibix reo(|)H3iinecKHX aHOMajiiifi. PenionajibHo pacnpocTpaiieimbie Mac- 
coBbie JioKajibHbie ManniTHbie ii rpaniiTan,iiOHHbie aHOMajimi imeiOT oneBiiAnyio 
CBH3b c 3(|)(()y3iiBiibiM ii npimoBepxHocTHHM (na coBpeMeimoM AeiiyAapnoimoM 
cpese) iiHTpyaiiBHbiM MarMaTii3MOM. Bonee 3aByajiiipoBaiiH npoHBJieHiia b 
anoMajibiibix hojihx rjiy6oK03ajieraiom,nx reojioninecKiix Ten ii CTpyKTyp. 

Ha 6a3e o6mnx rHoceojioninecnnx coo6pa;KeHiiH ecTecTBeirao npeAnojio- 
?KiiTb, hto nepapxiiH reojioriinecKiix npopeccoB, npiiBeAunix k o6pa30BaHino 
MeAHO-HiiKejieBbix MecTopo/KAeimn, cooTBeTCTByoT iiepapxna reot()ii3iinecKiix 
aHOMajiiiii. llosTOMy n;ejiecoo6pa3Ho Aamibie reocfniBiiKn ncnojib30BaTb npn 
nporH03iipoBaHHii HHnejieHocHoCTii njiom,aAen Ha bcox craAiinx reojioninecKiix 
iiccjieAOBaHiiit. 

B pemoHajibHOM MacmTa6e npeACTaBJiaeTca bo3mo>khbim ycTanoBiiTb 
CTeneiib MarMaTiineCKOH nepepaSoTim Kopbi, b pe3yjibTaTc nero ycTaiiaBJin- 
BaioTCH onpeAejieiiHbte cbh3ii MeiKAY CTpoenneM rJiy6oKiix ropii3oriTOB Kopbi, 
KpiiCTajuninecKoro (JyHAaMeiiTa ii HHKejioHocHocTbio. Ha CTaAnn o6in,nx noiic- 
kob reot(ni3iinecKne Aaniibie no3BOJiaioT npoiiaBecTii paiioimpoBaHiie Teppn- 
Topmi no CTeneiiii HacbimeiniH njiaT^opMeimoro nexJia HiiTpyanHMfi ociiob- 
hoto — yjibTpaocnoBHoro cocTaBa, hto b KOMnneiice c reojiornnecKiiMn Aan- 
HbiMii HBJineTCH ocnoBoii najieoByjiKaHimecKoro ii cooTBeTCTBeirao MeTajuiore- 
HimecKoro panoinipoBaHiiH. B stom OTHomeiiim, no nameMy MHenino, iian- 
6oJiee iiii(()opMaTiiBHbi rpaBiiMeTpnnecKiie Aamibie. HaKonen;, reo(()ii3iiHecKiiMii 
MeTOAaMii bo3MO/Kho BbiHBJieiine pyAOKOHTpojnipyioiAHXTeKTOHiinecKiix CTpyK¬ 
Typ II Co6CTBeiIHO HHKejieHOCHbIX IIHTpy3IIBOB. 
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8.1. OCOBEHHOCTII rJlyBIIHHOrO CTPOEHHB 
3EMHOS KOP6I, OnPEflEJIflIOmHE 
PErHOHAJIBHYIO METAJIJIOrEIffl l IECKyiO 
CnEBTHAJIH3AIi;HIO PAltOHA 

HiiKeJieHocHBie npoBiiimmi xapaKTepii3yioTCH onpeAeJieHiiBiMii ocoSeH- 
hocthmh CTpoGHiiK rJiy6nHHBix ropii30HTOB 3eMHOH KopBi. Comaciio M. H. Foa- 
JieBcicoMy (1973), ahh hhx xapaKTepeH npofjnjib KopBi c moh;hbim ocaAOHFBiM 
CJIOeM, MajIOMOmilBIM WpaHIITO-MGTaMOpiJniHeCKIIM)) H OHeHB MOIAHBIM «6a3ajIB- 
tobhm». r 0 (ji 5T HopiuiBCKoro paiioiia CBeAemiH o rjiySmmoM CTpoeiimi 3eMiioix 
KopBi ao nocjieAnero BpeMenn 6 bijii-i BecbMa orpaniineHHBT. 06bacnaeTca 3 to 
coBepmeHHo iieAocTaToniiBiMii ajih ocHOBHoro iinKeJienocHoro paiioiia CCCP 
oSbeMaMii periioiiaJibiiBix ceiicMopasBeAOHiiBix pa6oT n HeB03MO>KnocTbio oa~ 
iiosiiaanoro ncTOJiKOBaima ashiibix rpaBiipa3BeAKi-i, aBjiaiom,eiica no 3iiaae- 
h iiio BTopBiM nocne cencMopa3BeAKii meTOAOM ii3yaeHiia 3eMnoii KopBi. 

K nacToaipeMy BpeMem-i ony6jiHKOBaiiBi pe3yjibTaTBi nccjieAOBaiinn jihiiib 
no oAnoMy npo(|)iijiio TC3, npoxoAam,eMy aepe3 BepxoBba p. IIhciihbi, b 3one 
conjieiieima CiiSupcKon njiaTt()opMBi c Ennceii-XaTaiircKiiMnporn6oM(Tye30B, 
1965). Mctohiiiikom B036y>KAeHna cencMiiaecKiix bojiii cjiyaaiJin npomBinuieii- 
n big bspbibbi na ropiioAoSBiBaiomiix npGAnpiiHTHHX Hopi-iJibCKoro KOMunnaxa. 
Pe3yjibTaTBi 3 tiix nccjieAOBaHiiii iianuin OTpameiine na paAe MejiKOMacnnaS- 
IIBIX KapT pGJIBG(|)a nOBGpXIIOCTH MoXOpOBIIHIIHa, nOCTpOGIIHBIX B OCHOBIIOM 
no AaniiBTM rpaBiipa3BGAKH (Bgjihgbckiiu, 1974; ^eMGiiiipKaH, 1975; OoTiiaAH 
ii ap-, 1968; (SoTiiaAn, JlaABiiimi, 1974;rpnninii ii ap-, 1977). HopiuibCKiin paii- 
oii oxapaKTGpii30Baii njiaBHBiM norpyaieiineM pa3AGJia MoxopoBiinnna b na- 
npaBJiGiiiiH TyiiryccKoii ciihgkjih3bi. 

^aiHIBIG 0OJIGG H03AHIIX rC3 OKOIinaTGJIBIIO Gm,G IIG o6pa6oTaiIBI II H03T0- 
My 3AGCB IIG npiIBOAHTCH. IlGpGA paCCMOTpGIIIIGM pGrilOHaJIBIIBIX rpaBIITapiIOII- 
ii bix aHOMaJiiiii HopiuiBCKoro paiioiia upaTKO oxapaKTGpii3yeM oSbeMHiiii 
Bee (njioTiiocTb) cjiaraioipiix ero nopoA- 

06'beMiiBiii Bee nopoA ocaAOHiio-ByjiKaiioreimoro aexaa b paiioHe eiiCTe- 
MaTiinecKii ii3yaajica b Teaenne AJinTeJibiioro BpeMemi. IlepBaH cboakb maTe- 
piiajiOB (okojio 23 000 onpeAeJieniiu) 6BiJia onySjiiiKOBaiia b 1963 r. (Bojikob 
ii AP-, 1963). B nocjieAyiomne toabi MaccoBBie onpeAeJienna oSbGMHoro Beea 
6 bijih npoAOJiHieiiBi, hto no3BOJiaeT yToniniTb AaroiBie, noJiyaeiniBie panee. 
B penioiiajibiioM njiane ajih Bceii CnSnpcKon njiaTiJopMBi noAoSnoe yToaneiiiie 
6 bi.to CAeJiano b pa6oTe M. II. rpiimiina ii B. H. JIoTBinieBa (1974). 'Ito na- 
caerca HopiuiBCKoro paiioHa, to yaeT iiobbix onpeAeJieniin npiiBeJi k o6m,eMy 
noBBimeimio cpeAnux 3iianeiiiin oSbeMiioro Beea ocaAomiBix oT.rioHieiniii n k 
neKOTopon HiiBeJiiipoBKe paHee OTMeaaBmeiica Aii$$epenn;iian;nii oSbeiunoro 
Beea no BceMy pa3pe3y. 

B CBeTe coBpeMeiniBix npeACTaBjieiiiin AJia penoro paAa 3aAan pernoiiajib- 
noii re 0(|) ii 3 UK ii mohiiio cniiTaTb, hto aexoji njiaTiJopMBi b paiioiie aBJiaeTca 
reoJioniaecKHM TenoM, oAnopoAUBiM no oobeMiioMy Becy, co cpeAiniM ero 3iia- 
aeimeM2,72 r/ci\i 3 (6e3 yaeTa niiTpy3iin). ,E(jia 6oJiee AOTaJibiiBix nccjieAOBaiinii 
BBiAe.naioTca no ii36BiToaiioii njioTiiocTii cjieAyiomiie noApa3Aejieiina nexjia: 
1) Meo030HCK0-KanH030ncKiie TeppiireniiBie OTJioaienna, pacnpocTpaiieHiiBie 
numb na KpaiiiieM 3anaAe n ceBepe panona (—0,50 t/cm 3 ); 2) Tompa 3cb(J)y3i'i- 
bob nepMO-Tpuaca — moiaiioctb ao 2,5 km, ii36BiToaiiaa naoTiioCTb -j-0,04 t/cm 3 ; 
3) nepMO-Kap6onoBBie ymeiiociiBie OTjiomeiiiia — Mom,nocTb ao 400 m, hb- 
6BiToaHaa njioTHocTb —0,25 r/cji 3 ; 4) opAOBiiKCKO-eiiJiypniicKiie KapSonaTiio- 
TeppnreiniBie OTJioHieHiia — moiahoctb 400 — 700 m, nsowToanaa naoTiioCTb 
—0,07 t/cm 3 ; 5) H3JiyaiiiicKaa CBHTa no3Anero AOKejiGpiia — moiahoctb 700 — 
900 m, H36BiToaiiaa njiOTiiocxb — 0,15 t/cm 3 . CyAa no npoCTeiiiniiM pacaeTaM 
no (JopMyjie njiocKO-napajiJicJibiioro caoa, napacTaime Mom,nocTn ot nyjia 
Ao MaKCiiMyMa iijiii, nao6opoT, nojinoe BBiiuiHiiiiBairae Jiio6oro 113 nepcaiicjien- 
ii bix ropii30HTOB, mnpoKO pacnpocTpaiieniiBix b paiioiie, npiiBeACT k bo3hiik- 
HOBeHino aiioMajiiiii, ne npeBBimaiomen 4— 6 airji. 



Hhtpy3hh ocHOBHoro cocTaBa, saHiiMaiomiie b KOJioHKax oTAejibHbix 
CKBaatiiH no moiphocth /jo 80% pa3pe3a, HMeiOT ii36biTOHHyio njioTHocTt 
0,20—0,30 r/cM 3 . 3 to CBn^eTejibCTByeT o bo3mo/Khoh ciuibHon 3aBiiciiMOCTii 
Meatfly aHOMajniHMn ci-ijibi THJKecTii ii HacbiipeHHocTbio nexjia HHTpy3iiBHHMii 
MaccaMii. 

B CBH3H c BecbMa Majion H3yneHHocTbio panoHa cencMiinecKiiMii MeTopaMii 
mm Bbi/jejifleM b pa3pe3e 3eMHon KopH Hunte njiaT^opMeHHoro nexjia TOJibKo 
Asa cjioh: nepBbin (rpaHiiTHo-MeTaMoptJniHecKiin) c njioTHocTbio 2,8 r/cM 3 ii 
BTopon (6a3ajibTOBbin) c njioTHocTbio 2,98 t/cm 3 . J^jih BepxHen MaHTim hjiot- 
HocTb oqeHHBaeTCH BejniHiiHOH 3,28 t/cm 3 . YKa3aHHbie njioTHocTii cjioeB nojiy- 
neHH pacnerabiM nyTen no 3HaneHiiHM CKopocTii npoflOJibHbix bojih, npiiBe^eH- 
hhm b paSoTe H. K. Tye30Ba (1965). PacneTM npoii3BeAeHbi no (JopMyjie H3 
pa6oTM H. C. BojibBOBCKoro, 13. 3. Pn6oro, B. VI. IIIpanSMaHa (1962). 

PernoHajibHbie rpaBiiTapiioHHbie aHOMajiim panoHa CBH3aHbi c ochobhhmh 
rpaHiipaMH pa3Aejia, a TaK/Ke c KpynHHMH njioTHocTHHMii HeoAHopoAsocTHMii 
b njiaT(|)opMeHHOM nexjie, rpamiTHo-MeTaMop^nnecKOM ii 6a3ajibTOBOM cjiohx. 
IIpii pa3flejieHHii rpaBiiTapnoHHoro hojih Ha cocTaBjmiomiie 6biji npiiMeHeH 
TaK Ha3HBaeMbin MeTop reojiornnecKoro peflypiipoBaHiin, 3aKJnonaiorn;iincH 
b nocjie/joBaTejibHOM iiCKJiioneHini 113 HaSjnoAeHHoro hojih bjiiihhiih reojio- 
runecKi-ix Teji, CBe^emin o kotophx nojiyneHbi 113 flpyn-ix hctomhhkob. Me- 
TOflHKa no/];o6Horo pa3AejieHiiH aHOMajinn 6bijia npefljionteHa ii BnepBbie c yc- 
nexoM npuMeHeHa 3. 3. (DoTiiaflu npii H3yneHioi pejibetja KpiiCTajunmecKoro 
$yH/];aMeHTa PyccKon njiaT$opMbi. 

PejibetJ) noBepxHocTii MoxopoBumma (M) 6hji onpe^ejieH no MeTO^HKe, 
pa3pa6oTaHHon B. C. CypKOBHM h Et. H. Mopciihhm c yneTOM H3ocTaTHnecKoil 
ypaBHOBeraeHHocTii KpynHbix Sjiokob 3eMHon Kopbi. PejibetJ) kpobjih (JyH^aMeH- 
Ta nocTpoeH c npuBjieneHiieM ^aHHbix MarHiiTopasBe^KH, SypeHim ii CTpyKTyp- 
Ho-TeKTOiTunecKHX cxeji no HanSojiee rjiySomiM ropii30HTaM njiaT$opMeHHoro 
nexjia (PeMnejib, Hjithiipkiih, 1967; JJamKeBiin ii AP-> 1968; ii AP-)- BTopan 
rpaHiipa pa3Aejia npiiHHTa b nepBOM npiiSjui/KeHiiii napajuiejibHon noBepx- 
HocTii M. CpeAHHH MoipHocTb 6a3ajibTOBoro cjioh opeHeHa no A aHHHM TC3 h 
yCJIOBIIHM II30CTaTIIHeCKOro paBHOBeCHH. 

IIocTpoeHHbie Hajii-i cxeMbi pejibe$a ocHOBHbix rpaHiin; pa3Aejia 3eMHon 
KopH a^iot Jinnib caMoe o6ipee npeACTaBjieHiie o rjiySiiHHOM CTpoeHim pano- 
Ha n lie coAepmaT Taunx HapeHiHO onpeAejieHHbix ocoSeHHocTen, c kotophmh 
6bijia 6 bi CBH3aHa ero HiiKejieHocHocTb. 3 to, oAHano, He ncKjnonaeT Toro, hto 
nocjie npoBeAeHHH b HaAJie/KaipeM oSbeMe TC3 no neKOTopbiM rpaHiipaM pa3- 
Aejia 6yAyT ycTaHOBjieHbi CTpyKTypbi, KOHTpojinpyiomiie pa3MeipeHne MeAHo- 
HiiKejieBbix MecTopoHxAeHiin. Ho nona, noAHepKiraaeM, noAoSHbie CTpyKTypbi 
cencMopasBeAKon eipe He BHHBjieHbi. IIocKOJibKy paccMaTpiiBaeMbie cxeMbi 
He IIMeiOT HCHO BbipaHteHHOro OTHOmeHIIH K KOHTpOJIIO HHKejieHOCHOCTII, OHII 
3Aecb He npnBOAHTCH. 

OcTaTOHHbie aHOMajiim, nojiyneHHbie nocjie iiCKjnoneHim H3 HaSjiiOAeH- 
Horo nojiH rpaBiiTapiioHHoro bjihhhiih ochobhbix rpaHiin; pa3Aejia njioTHocTii, 
HMeiOT pemoHajibHbin xapaKTep n aobojibho cjioHxHyio CTpyKTypy (puc. 8.1). 
AHajni3 BejiiiHHH aHOMajiiin, ix rpaAiieHTOB, pa3MepoB no njioipaAH y6e;KAaeT 
b tom, hto 3Tii aHOMajiiiii oSycjioBjieHbi rjiauHMM o6pa30M njioTiiocTHbiMii He- 
OAHopoAHOCTHMii BHyTpii nexjia ii rpaHHTHo-MeTaMop^iinecKoro cjioh. 

OcHOBiian ocTaTOHHan aHowajiHH panoHa pacnpocTpaHneTCH Ha ceBepHyio 
■qacTbTaK HasHBaeMoro HrapcKO-XapaejiaxcKoro MaKcroiyMa, iiMeioin;ero a™- 
Hy okojio 400 km h innpnHy 80 — 9i km. CeBepHan n K»:KiiaH nacTii MaKciiMyMa 
cyipecTBeHHo pa3JiiiMaiOTCH no CBoen CTpyKType n b pejioM, biiahmo, HMeiOT 
pa3JiHMHyio reojioriinecKyio npiipoAy. 

MoAejnipoBaHiie noKa3ajio, mto ceBepHyio nacTb HrapcKo-Xapaejiax- 
ckoto MaKCioiyMa Hejib3H oSkhchiitb noAbeMOM noBepxHocTii M, Tan KaK 
npn 3 tom AanHan ii pacneTHan aHOMajiiiii cyipecTBeHHo pacxoAHTCH b ofijiacTii 
Sojibimix rpaAiieHTOB. IE3MeHeHHeM BTopoii rpaHiipbi pasAejia mojkho aoSiitbch 
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Puc. S.l. Cxeua rpaiiiiTannoiiiiLix anOMajinii HopiuibCKOro paiiona. 
PerHOHa.nbHBie aHOMajnm: l — HrapcKO-XapaeJiaxcKiiii MaKciiMyn; 2 — CBiBepMHHCKHii 
MHHHMyM; S — 3 OHI .1 pemoHajibHBix CTyneHeii chjibi TH>necTH. PerHonajibHBie aHoniajnm 
BToporo nopnnKa: -i — Mai;ciiMyMBi (1 — XapaeaaxcKnii; 2 — 3anaflHO-IIaoiiHOi!HH, 
3 — TajiHaxoKHfi, 4 — Hepajiaxcrarii, 5 — AGarajiaxcKnii, 6 — AaBiKejibCKHii, 7 — 
PbiGhiihckhh, 8—HopBJibCKHii, 9 — PlHGHaeTHHOKHii, 10 — 4 >okhhckhm, 11 — Typyma- 
KHTCKHii, 12 — XanTaiiCKHii, 13 — Hrapcmiii); 5 — MiiHHMyMBi (14 —BepxneKyMrHH- 
CKHii, 15 — HbflHroiicraii, 16 — TyaaeK-TaaccKiiii, 17 —flynmicKHii, 18—HnwHe- 
eprajiaxcKHii, 19 — KeTa-HpGiiHCKiiii, 20 — Hn/KHexaHTaiicKiiii); 6 — 30na HopiijibCKO- 
XapaeaaxcKoro rjiyCiiHuoro pasjioMa; 7 — umiia pa3pe3a phc. 8.2, 8.3. 


coBnafleHHH pacaeTiioii n ocTaTOHHOH aHOMajinn, ho Torp;a kpobjih GasajibTO- 
Boro cjioh noflHHMaeTca 6ojiee aeM Ha 7 km h CTaHOBHTCH pesKO oSpaipeHHOH 
no OTHomeHnio k pejibeijy M h k KpoBJie $yHp;aMeHTa. TaK ate Hepe- 
ajiBHo 6bijio 6bi CBasBiBaTb aHOMajinio c pejibec|)OM kpobjih (JyHflaMeHTa, 
KOTopaa b 3tom cayaae HSMeHnjia 6bi CBoe nojioateHHS no BepTHKaan Sojiee 
aeM Ha 10 km. 

,D,jih oSbacHeHna aHOMajinn ocTaeTca paccMOTpeTb HanSojiee BepoaTHBin 
thh HeosiiopoflHOCTen b njiaT(|)opM£HHOM aexae h MeTaMop^naecKOM cjioe. 
Cpasy npHfleTca ot6pochtb BapiiaiiT c BOspacTaHHeii hjiothocth ocaflOHHO- 
ByjmanoreHiiBix o6pasoBaHHn (6es yaeTa HHTpysira). IIjiOTHOCTb nopofl aexaa 
aHoMajibHO BLicoKa n yBejinaiiBaTb ee em,e 6ojibrae Hex ocHOBaHnn. To a;e cae- 
HyeT ciiasaTb n o rpaHHTHO-MeTaMopdinaeCKOM cjioo. 
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TaKHM o6pa30M, ocTaGTca oGpaTHTbca tojibko k Hi-iTpy3HBH0My Maraa- 
Tii3My, b rpaH3H03i-ii.ix MacmTa 6 ax npoaBiiBineMyca b paiione, KaK k HanSojiee 
BepoHTHOMy oG^acriei-mio ceBepnofi nacTii HrapcKo-XapaejiaxcKoro MaKCH- 
MyMa, npocTiipaioin,erocH ot p. XaiiTafiKH na iore 30 ceBepi-ion KpoaiKH njiaTo 
Xapaejiax na ceBepe (cm. puc. 8.1). ,n,JiH 3Toro, ohgbiiaho, hgoSxoahmo npefl- 
HOJIO/KI 1 TL, HTO HHTpy3HBHHH MarM3TH3M B pailOIIG HpOHBIIJICH HepaBHOMepHO. 
Anajin3 reojiornaecKHX 11 aapoMan-iiiTi-iLix itapT h ^annux Sypei-raa y6e;nA aeT 
i-iac b cnpaBeflJiiiBocTH BbicKa3am-ioro npeflnojio>KeriiiH. B npe^ejiax XaiiTaii- 
CKO-PbioiiiiHCKoro Bajia, pacnojiO/Kei-inoro na boctohiioii nepntJiepnH ai-ioMajimi, 
h b npe^ejiax ,T(yfliiHCKoro Bajia, pacnojio>KGHi-ioro k 3ana,n;y ot Hee, i-iafijiio- 
flaeiCH cym;ecTBei-iHo Mei-ibinee kojiiihgctbo HHTpy3Hii, hgm b Koi-iTypax Iio- 
piijitcKo-XapaejiaxcKoro nponiGa, npnypoaermoro k ocgboii aacTii anoMajiiiH. 

PaccMOTpei-me Bonpoca 0 npiipo^e MrapcKO-XapaGJiaxcKoro MaKCi-myMa 
nejiB3H orpaiiiiniiTB paMKaMii KaMecTBernioii HHTepnpeTapim. IIoaTOMy 6hjio 
npoBe^erio MaTGMaTiiHGCKOG MOflejinpoBarme ocTaToni-ioro rpaBiiTapnoiiHoro 
hojih b A B yx Bapnai-iTax. 

B nepsoM BapnaiiTG sa^ana MOAOJiiipoBaniiH 3aKjnoHajiacb b tom, htoGbi 
noAo6paiB Taitne Koi-iTypti BoponKoo6pa3Hon oGjiacra noBBimeririoro naCBi- 
uighhii nHTpj^snaMH, KOToptie oGgciighiijih 6bi coBnafleniie flaHi-ion (ocTaTon- 
h oil) anoMajiiiH h pacHGTi-ioii npn cjieflyioipnx ycjioBiiHx: 1) b hgxjig noBLime- 
mie njioTHOCTii, CBHsaimoe c bi-igapchhgm HiiTpysiiii n MeTaM0p$H3iua n*poA, 
BCioay ofliiHaKOBo n cociaBjiHeT 0,08 t/cm 3 ; 2) to ;kg n r p a hiit 1-10 -mg t a m 0 p c|) n- 
hcckoiu cnoe, no c iisGhtohhoh tuiothoctbio 0,03 r/cM 3 ; 3) Bi-ieApeiine HHTpy3HH 
H MexaMop^nsM ne h3MGHhiot njiOTiiocxn 6a3ajibTOBoro cjioh, Tai; KaK 011 a paB- 
11 a njioTHOCTii HiiTpy3Hii; 4) BBiifly Sojitmon npoxHJ-KOHHocra anoMajnin npa- 
iiaa sa^ana pemajiacb b flByMepiroM BapiiaiiTe. MoaejiiipoBaiine aaKimmnocB 
b peraei-uiH oopaTiioii 3aAann mgtoaom nofloopa. 

Bo BTopcM napnaiiTe noflonpajiacb cemeHTOBHAHaa oGnacTb npn Tex ;i;e 
yc/fOBHHX, hto i-i b nepBOM BapiiaiiTe, ho c oaiih.m h3mghgi-ihcm, 6e3 itoToporo, 
KaK BMHCHHJIOCT,, HGBOSMOHCIIO AOOHTBCH yAOBJIGTBOpLITGJIbHOii 6«H30CTH 
pacHGTiioro h flaiiiioro rpa$HKOB Ag. H3Meneua oama nsCbiTOHiian hbothoctb 
b MCTaMop^innecKOM c.noe, tag ona cocTainuia 0,023 b/cm 3 . 

Bnoop BGJiHHiiiibi usSbiTOBiioii iijiothocth b hgxjig corJiacoBan c mteioipii- 
MHca AanHHMiT fiypGHHH 0 CTenenn nacbirn;emiH h 11 t py 311 hm 11 reononiHecKoro 
paspesa b npep,ejiax HopnatCKO-XapaeJiaxcKoro npomoa. HanpHniep, na 
act a jib ho paaSypennoM KaitepKancicoM yrojibnow mgctopoikagi-ihii 011 a cocTan- 
jirseT CBume 20%, 11 a Ookhhckom ynacTne — b cpeAne&i 50%, Aocxiiran Me- 
CTaMii 80%. UpHiiHTan HsGbiTOHnaH haothoctb b hgxjic oKBHBajiGHTna aacH- 
inei-iiiio hht py 3hhmh b pa3Mepe 28,6% npn iix oGt-gmiiom ucce 3,0 r/ cm 3 . Kait 
BHflDM, oia H,HcJ)pa corjiacyGTCfl c djaKTHHGCKHMH MaTepna ji a mii aJih nsynei-iHoii 
HaCTii paapcsa (ao 1000 ji). Bojicb rjiyGoiaie ropnsoriTH ncxjia n paccMaTpu- 
BacMOM OTiiomeHiin iig HccjieAOBaHU. Hto icacaeTca iioGbitokhoh hjiotiiocth 
b i’pan m xno- m eTa m 0 pc()ii h e ck 0 m cjiog, to ona ohpgagjihgtc/I nnaKTHHCCKH oa- 
HosnaHHO, gcjih y>KG onpeAeaema h36htohh a h nnoTHOCTb b nexjiG 11 ran koh- 
Typa Bo.3Myni,aioni,Gro TGJia. 

Iiacbiiu,eniiocTb hi-itpj^shhmh MGTajioptjjiiHeCKoro cjioh nepBoro 11 

BTOporO BapiianTOB COCTa.BJIHGT COOTBeTCTBGIIIIO 15 11 11,5%. TIpiIHGM 3TIIMII 
3IiaHCniIHMH X a p a It T e p T13 y C T C H IIG TOJIbKO A oji K IIIITpy3HBIIbIX TGJI E CTpoei-IHII 
cjioh, ho h ynnoTiieiiHe nopoA n pesyjibTaTe MGTaMop$H3Ma, conpoBo;KAaioiii,G- 
ro EIIGApGHIIG IIIITpySHE. 

flan oooiix BapiianTOB HOAoSpai-ii-ibiG moagjiii oGecHGHHBaiOT obgi-ib ne- 
GojibHrae cpeAHiie KBaApaTHnecKiiG othhoiigiiiih paccHiiTai-inoro iiojih ot Aan- 
iioro (~1 jitji) . Bo bchkom cjij'Hae, oi-ih 31 -iaHiiTGJibHo MGi-ibniG norponmocTii, 
C KOTOpoii BblAGJlGHBI OCTaTOHHLIG ai-iOMajii-ra. 

OxapaKTepHBOBaiiHbie Tiinw MOAGJieii Gbijih onpGAGJiGHW na ocHOBai-inn 
i-iGocnopiiMoro, 11 a iiam bstjiha, bosaghctbiih Mai-mini-ibix npopeccoB na cboii- 
CTBa 3 gmii oii itopbi, KOT*p*e Hpeanbinaiiiio arcraBHo nponBiijiocb na Cn6npcKoii 
njiaT(I)opMG b nopMO-TpiiacG. Bonpocbi cbhsh npoHBJieiinii MamaTH3Ma c Man- 
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Puc. 8.2. Mop$oaoran HopnnbCKOii najiewyaKaHuiecKoii sohh no rpaBUMOT piitgckhm 

aamibiM. 

1 — rpa(i)nn ocTaTOHHoii arioiiaJinn Ag; 2 — pacc i ii)T,'iHF'i.;e anaarinra A g\ .3 — nepxnim MaiiTim, c = 
= 3,23 r/ci i.0- OaaajiBTOEHii cjioii, a = 2,33 r/c*r’; 5 — weTeMoptlmMPCKiiii cjioii: a— cr = 
= 2,80 r/CM :1 ; C — to ate, Hacbimeniibivi BHrpysM/iMii, a = 2,83 r/c»i*, « — n.'i;v:(bopMenHbiii aexon: 
a — a = 2,72 r/cai 3 ; 0 — to sic, iiacbimeiiHUii iiuTpy?.im?in, a = 2,SO r/ctf; 7 — 30na pasjiOMOB. 


TiiiiiiHMii npo^eccaMn paccMarpiiBaaiicB pejiHM papoM HCcnesoBaieJioft. 
B nacTiiocTii, cob pesiPHHMe naGniopeiirm nan ceitc.MiiBecKHM!i HBjieiniajiH, 
nopoiKflaeiiMMii BynKaHiraccKHKH K3Bep;KeHHa»m (FopinKOB, 1956, 1958; 
JIyBHB,KHii, 1971; Mimuypa, 1972; ii pp.), a Taittice pamibre naoopaTopimx 
iiccjreflOBaiinii ycjioBHii oGpasoBaumi oaaa.’i&TOBMX nan (Fpi-m, PnurByp, 
1968), noKasMBaxoT, teto nsnepHcemibie Ga3a.ij&Tti $op*JtipoBaaHCb b BepxHcfi 
MaiTTHii. Cor.xaciio paCoTan B. B. Benoycona (1962, 1966), 10. M. ilieimMaima 
(1968) h ppyrux, b ycnoBiinx aKTiimiaiipoBaHHoii nxarAopMw GasanivroBMe 
AiarMW BwnjiaBjiHioTCH b mySoKHX cjiohx BojuiOBOpa PyronGepra ii, oGtepH- 
iihhcb b KpynHBie acTPiiomiTH, ^ocTaujiHiOTCH k noBopxirocTii no sohpm rny- 

OIIHIIHX pa3.7IOMOB. 

Bojrec cjio>Ken Bonpoc o $opMax MairniikiHx onaroB n $opAtax nx cbh3ii 
c pasjiiiBHMMit ropiisoriTaMH Kopi.i. CymecTBeimbTM nppnHTCTuneii pna rtpiiBJio- 
neriiiH paiuibix rpaBiipasBepicn npn iiccnepoBaninr atoro nonpoca BBJijieTca 
HeopiiosimniiocTb peurerniH oSparaou sapami rpaBHMeTpmi. Ho nocKOJibicy 
oGnacTb pemeruni b neKOTopoiu cnbicjie iie oecnpepexbiia, Mope.'nipoBaime, 
npoBopiiMoe c yneTOM paaiiooupasiibix paniiLix, noaBOJiHeT bo mhofiix cjiynanx 
pocTaTomio Gjihsko nopoii'rii k TonnoRiy pemoimio. Haw npepcraBjiaeTCH iiari- 
Gojico BepoHTnLiM nepBHii BapnaiiT pernemifi. 

B new npepnoJiaraeTcn cynj;ec r fB#Baiiiie ocriOBHoii 30 hh rjiyoiiimoro pas- 
jiOMa miipiinoii ohojio 15 km, no kotopoii k noponiBe seMnoii Kopw pocTaBjiHJi- 
ch ns Mai-iTHii oasajibTOBLin pacinian (pac. 8.2). B pajibitoimieM npopBuiKeiiini 
BBepx ManiCTpajiwiwii noxoK pac-ipenjiajica iia cep mo 6ojiee aiejii;nx Tpaii- 
cnopTiibix apTepiiir, npoxoflHBmux no pasjinxnoro Tima pasptxsaRi Kopti. 
H3-sa iiajinniiH iiaKJiomiMX ii nance cySropiisoiiTajibiiHX paapniBOB, a TaiciKe 
yMeiiBmeiniH n aB JiemiH soiia iiHTeiiciiBiioro imenpemiH miTpysnii KBepxy pp- 
BOJibiio ciijibiio pacmiipajiacb. 

CTenenb iiacbirpeinm nriTpysiiaiviR icaic b nex.ue, Tan h b MeTaMopi^iinecKOM 
cjioe, Konemio, iieoflimaKOBa, h sto iiaxopiiT CBoe oTpancemie b iiajiiianii ano- 
Majmii, ocxoiiaiaioipiix ceBepiiyio nacTb IlrapcKo-XapaejiaxcKoro MaKciiMyMa. 
Hpopccc BiieppeiniH, iiecoMiieiiHo, 6 liji po.iroBpeMeniibiM h MiiorocTapniinbiM. 
B nacTKocTH, Bnojme BepoHTHHM Glijio cynrecTBOBaHHe npoiwen-cyTomibix 
onaroB. 
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TaKiiM o6pa30M, nanSojiee nsynenny;* eeBepnyio nacTB HrapcKO-Xapae- 
naxcKoro MaKCiiMyna mojkho paccMaTpimaTB Kai< oTo6pa>KeHiie Momnon na- 
jieoByjiKammecKon 30Hbi, KOTopyio mime 6y/ieM iiMenoBaTB HopiiJibCKoii. 
Ona xapaKTepii3yeTCH ne tojibko noBbimenrtbiM nojieM ciijibi Tn>KecTii, ho ii 
neKOTopbiMH oco6shhocthmii MarMaTii3Ma. 3flecb, b OTjnmiie ot flpyrux pan- 
ohob, pacnpocTpanenbi ji;ii(J)(|)epeHi];iipoBaHHaH cepHH JiaB, b tom hhcjio niiKpn- 
tobhx 6a3ajibTOB, ii am|)(|)epeHii;iipoBaHHbie iiHTpysini noBbimennon Marne- 
3iiajiBH0CTH ii HiiKejienocHocTii. IlpiiMeHaTenbiio, hto Bee ii3BecTHbie b 3one 
Mefliio-HiiKeneBbie MecTopomAemin, b toji nncjie n yniiKajiBHbie, npnyponenbi 
k ee oceBofl nacTii, cooTBeTCTByiomefi sone rjiySnnnoro pa3JioMa na puc. 8.2. 
Ilo-BiiAiiMOMy, 3Ta soiia, npn nponnx paBHbix ycjioBiiax, nanSojiee nepcneK- 
TiiBiia b OTHomeniiii hoiickob Kpyniinx MecTopoHynemm. 

IlpeflCTaBJiaeT Sojibmon miTepec opeiiKa oSBeMa HHTpy3iiBHbix Macc b 
HopiiJiBCKoii najieoByjiKaHiiHecKou 3one, no njiom,a,T,n npiiMepno coBnaaaio- 
m,eii c HopiiJiBCKO-XapaenaxcKHM nponi6oM. llo nami-iM noflcneTaM, o6Be?,i 
cocTaBJineT 50 000—70 000 km 3 . 3to — MaKCiiMajiBHan openKa, nocKOJiBKy 
b flaimoM cjiynae ocTaTonnyio anoMajimo mh qejiHKOM oSBncnneM noBbimennon 
HacbimeimocTBio HHTpy3iiHMii nexjia h rpamiTHo-MeTaMopijoimecKoro cjioh. 

SHamiTejiBHaa ,o;ii(()<|)epeHi];iiaii;iiH ocTaTonnoro rpaBiiTapiionnoro hojih, 
HeMOHCTpupyeMan na puc. 8.1, OTpamaeT HeoflHopoflnocTii b CTpyKType Ho- 
piiJiBCKoii najieoByjiKaminecKoii soi-ibi. DoJio?KiiTejiBHbiivi anoMajinnM oTBena- 
iot, CKopee Bcero, oSjiacTii MaKCiiMajiBHon KOHpeHTpapiiii iiHTpy3iiBHbix Macc, 
KOTopbie mo/Kho pacpemiBaTB K3K najieoByjiKaHimecKiie onarn, flonepmie 
no OTHomenino k najieoMarMaTimecKon sone, a OTpnpaTejiBiibie anoMajimi 
OTpamaroT najinnne najieoByjiKannnecKiix onaroB imoro Tima, coAepmaipiix 
b CBoeM oSBeMe 3naniiTejiBHbie Maccbi nenjioTHbix Ty^oremibix nopofl. 

J^jin openKii Mopfjoojionni najieoByjiKammecKoro onara, OTBenaiomero 
HopmiBCKOMy jioKajiBHOMy ManciiMyMy (cm. puc. 8.1), 6bijio npoBejjeno mo- 
flejuipoBaniie. IIpeji;nojiarajiocB, hto HHTpy3iiBHbie Maccbi b onare pacnpep;e- 
jienbi paBHOMepno. H36biTonnan hjiothoctb npuniiMajiacB paBnoii 0,12; 0,06; 
0,045; 0,03 t/cm 3 . IIpn 3a3annon hjiothoctii oSpaTnan 3ap;ana pemajiacB aB- 
TOMaTii3iipoBanno, npn noMom,n ajiropiiTMa, pa3pa6oTannoro I\ F. PeMnejieM. 

Il3 neTbipex BapnanTOB pemenun HBa 6hjiii 3a6paK0Banbi. IIpn imSbiTon- 
hoh njioTHocTii 0,12 CTanoBiiTcn cjuimKOM 6ojibmon CTenenn nacbimenun pa3- 
pe3a iiHTpy3iinMii, a npn nsSbiTonnon njioTHocTii 0,03 npn mo6on Mop$ojioriiii 
onara pacneTnoe none ne coBna,o;aeT c naSjiioflennbiM. 

J],Ba Hpymx BapiianTa pemenun oSpaTnon salami npeHCTaBJieiibi na 
puc. 8.3. B o6oiix cjiynanx onar iiMeeT Konycoo6pa3nyio $opMy c Bepmunon, 
oSpamennon bhh3. Bepxnnn nacTB iiMeeT miipnny nopn^Ka 30 km, cpeftHnn — 



Puc. 8.3. MopcfsojiorHH HopiuibCKoro najieosyjiHana no rpamiMeTpiinec- 

KI1M flaHHBIM. 

1 — rpacfrnK ocTaTOBHoii anoMajiHii Ap: 2 — paccaiTTaimu.e 3HaneHiin Ag; .3 — koh- 
Typbi najieOByjiKana npn = 0,06 r/c&i 3 ; 4 — to »;e, npn o n3 g= 0,045 t/cm 3 . 
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okojio 17 km. rjiyoHiia pacnpocTpaneniiH onara npn h36litohhoh h-hoti-iocth 
0,06 t/cm 3 cocTaBJineT 7 km, a npn 0,045 t/cm 3 — 11 km. 

C yneTOM Mepbi nacBjmeiiHH HHTpy3HHMii njiaT^opMermoro nexjia no 
HopujibCKoii najieoByjiKaiiHHecKou 3one o6mee iiacbimeiine HHTpy3HHMH b 
HopujibCKOM onare cocTaBJineT ji,jih paccMaTpiiBaeMbix 3HaneHiin H36biTOHiiofi 
njioTiiocTH cooTBeTCTBeiiiio 50 h 45%. 06a 3HancHHH AocTaTonno xopomo 
corjiacyioTcn c (JaKTunecKHMii hshhhmh no CKBaatHHaM, o KOTopbix roBopn- 
jiocb Bbime. 

Phc. 8.3 AaeT jiinnb caMoe o6m,ee npeACTaBJieime o (jiopMe HopiiJibCKoro 
najieoByjiKarmnecKoro onara. IIonbiTKa 6ojiee AeTajibiioro H3yneHHH ero 
(JopMLi h TeM 6ojiee CTpyKxypbi HaTajiKiiBaeTCH na 3aTpyAHeHiiH npiiHn,imiiajib- 
Horo xapaKTepa, o6ycjioBJieHHbie orpainiHeHiibiMH pa3pemaioin,HMii bo3mojkho- 
cthmh MeTOfla rpaBiipa3Beji,Kii. Motkho 6hjio 6bi BBecTii iie6ojibmHe H3MeiieHHK 
$opMbi HHjKHeil nacTH onara b cbh3ii c yMeubmeimeM H36biTOHiion njioTiiocTj; 
b rpariHTHo-MeTaMop(|)HnecKOM cjioe. 3 to npiiBeAeT jinmb k neKOTopoMy yBe- 
jinneHnio BepTiiKajibiibix paswepoB onara h 6ojibmeii ero 3aocTpemiocTii Kiiii3y, 
no He k H3MeHeHHio o6m,eii KapTniibi. 

Ilo ycjioBHHM fleHyj];an,HOHHoro cpe3a hhjkhhh iiHTepKpycTajibHbin npyc 
KopiieBoii 30HLI HopnjibCKoro najieoByjiKaHiraecKoro onara ne BCKpbix. Oa- 
naKo ero cy6ByjiKaHnnecKaH npnpoAa oTneTJiiiBo ycTaHaBJiHBaeTCH no opeojian 
pacnpocTpaiieiniH MarMaTiinecKiix h CBH3aiiribix c iihmh MeTacoMaTimecKiix 
h pyAiibix o6pa30Baimn Bepxnero HiiTepKpycTajibHoro npyca, bhxoahiuhx na 
noBepxriocTb h bckplitbix SyperraeM b MeiKAypenbe (PoKiina—^yfliiHKa, na 
ioro-3anaAe HopHjibCKoro njiaTo. CjiojKen on npeiiMymecTBeiiHo cySByjiKaim- 
necKHMH TejiaMH AOJiepuTOB, coneTaiomuxcH c ByjiKanoreHiibiMH o6pa30Bann- 
hmh — 6a3ajibTaMH, Ty^aMH, TyifioSpeKHHHMii. no AanHMM aapoMarHHTHon 
CbeMKH n 6ypeHHH 3Aecb KapTiipyioTCH KOJibpeBbie h Ayroo6pa3Hbie KpyTo- 
cei-:ym,ne cy6ByjiKaiiHHecKne HHTpy3HBHbie Tejia, HBJiHiorn,necH, no-BHAtiwoMy, 
KopHHMH CTpaTiH^HpHpoBaHHLix ByjiKanoreiiHbix o6pa30BariHu. Ha paccMaTpu- 
BaeMoii TeppHTopnn miipono pacnpocTpaneiibi Tai«Ke ByjiKaHiinecuHe CpeK- 
hhh, o6pa3yioiAHe Tpy6KH B3pbiBa h ByjiKaHimecKne /KepjioBiiiibi. Henocpen- 
CTBeHHo c rpaBHTapnoHHbiM MaKCHMyMOM coBnaflaeT TaK;«e B(;tkiihckhh 
pyAHHH y3eji cyjib(|)HAHo-MariieTiiTOBon (JopMaquu. 

HopiiJibCKnii MaKCHMyM h panee HeoAiioKpaTiio iiHTepnpeTiipoBajiCH 
Kan oTo6pa/Keime HHTpy3HBHbix Teji ociioBiioro n yjibTpaocrioBHoro cocTaBa, 
3ajieraion;Hx b BepxHeii nacTii 3eMHon Kopn (PeMnejib, 1967; ^amKeBHH h 
Ap., 1970; CiipoTKima, 1973; h AP-)- OAHaito b ciiJiy pejioro pHAa npunim h 
npen^Ae Bcero cjiaSon H3yneHH0CTH panona HHTepnpeTan,im He Morjia 6biTb 
nocTaBJieria Ha y6eAHTejibHyio KOJinnecTBeimyio ocuoBy. C napacTaimeM H3y- 
neHHOCTH noHBJineTCH Bee 6ojibme a&hhlix ajih nocTpoerniH 6 jih3kiix k Aeii- 
CTBHTejibiiocTH MOAejieii, o6'bHCHHiomnx paccMaTpiiBaeMLin MaKCHMyM. 

Ha piic. 8.4 npHBeAeribi pe3yjibTaTbi pacneTOB Hacbim,eHHocTH ocaAonnoro 
nexjia HHTpy3HBHbiMH o6pa30BaHHHMH c npuMeHeHneM «K03<|)(j:)Hn;HeHTa HHTpy- 
3 HBhocth», o3Hanaiom,ero oTiiomerme o6beMa HHTpy 3 HBHbix nopoA k o 6 m;eMy 
oSbeMy nexjia ( 3 a BbineTOM 3$(|)y3HBOB), Bbipa>KeHHoe b npopeiiTax. Ko3$$h- 
piieHT HHTpy3HBIIOCTH 6bIJI BblHHCJieH HO AejIOn CepilH CKBaatHH H conoc- 
TaBJieil C BeJIHHHHaMH OCTaTOHHBIX aHOMaJIHH. CTaTIICTIineCKaH 3aBHCHMOCTb 
yKa3aHHbix BejiHHiin h 6bijia nojiojKena b ocuoBy nocTpoeHiiH cxeMbi 
puc. 8.4. 

Ha 3Toii cxeMe noKa3aiibi KoiiTypbi AH(|)(|)epeHn;npoBaHHbix 6a3HT-rnnep- 
6a3HTOBbix HiiTpy3HH. ^a®e 6erjibifi anajin3 noKa3biBaeT, hto hi oahh h 3 
pyAHbix y3JioB ne nonaAaeT b 3oi-ibi rpaBUTapnoiiiibix MaKCHMynoB, cooTBeT- 
CTByiomiix najieoByjiKaHnnecKHM onaraM. B to H^e BpeMH KopneBbie boiih pyA- 
Hbix y3JioB CKJioi-iJiiOTCH b CTopony onaroB. Bo3mo>kho, 3to CBiiAeTejibCTByer 
0 tom, hto onarn 6a3ajibTonAiioro MarMaTH3Ma 6 hjiii TaKH^e HCTonnuKaMH hh- 
KejieHOCHHX pacnjiaBOB. PyAonocHbie HHTpy3nn, Kan 6ojiee no3AHne, cmccth- 
jincb k nepH^epnii onara b cbh3h c OKKynan,nen peHTpajibiibix ero nacTeir 
nepBOHanajibiibiMH aneApeiiHHMH. 


9 3ai;as .N5 37 
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Puc. S.4. Cxesia Hacmn,eHHOCTH ocaflonHOro nexna HopiiJibCKOro pafloHa iiHTpysMMn 
ocHOBHoro cocTaBa (no rpaBHMeTpunecKHM AannBLM) . 

2 _ K03ljK])HaHCUT HHTPy3HBI10CTH (nOHCHeHHH B TeKCTe); 2 — JiaBOBbie HOJIH OCHOBHOrO COCTaBa, 3 I 

HHifcitepeimnpoBaHHbie Oa3HT-rnnep0a3HTOBbie HHTPy3nn; a — noJiorcraaJieraiomHe c noBbimeHHoa cyjibjm- 
AOHOCHOCTbio, 6 — npyroceKymiie cJiaOocyjibtJjHHOHOCHbie. 

BepoHTHO, b HaflonaroBtix 30Hax, xapaKTepH3yioin,HXCH K03(|)(|)iii];iieHT0M 
iiHTpy3HBHOCTH 30—70%, cjieayeT oiKimaTb b nepByio onepeflb pa3BHTHH 

pyflHBIX (JlOpMapHH, CBH3aHHbIX HenOCpeflCTBeHHO C TpannOBLIM ByjIKaHH3MOM 
(cyjibi|)HflHO-MarHeTHTOBoii, Mej^HO-peo jiutoboh), a MejjHO-HiiKejieBoe opyjje- 
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Heime pacnpocTpannjiocb na nepn^epnn onaroBbix 3 oh c KoatjKjrapnenTOM nn- 
Tpy3HBH0CTH He 6ojiee 20—30%. 

Bee H3Jio;KeHHoe no3BOJiHeT cpejiaTb cnepyiomne bhbouh. 

1. Pejibetf) noBepxnocTH MoxopoBHnnna n icpoBJin 6a3ajibTOBoro cjioh 
b paiioHe ne HMeeT pocTaTonno neTitnx jiOKajibHbix ocoSennocTeii, KOTopbie 
MOrJIH 6bITb CBH3aHLI C erO HHKejieHOCHOCTblO. 

2. B panone BecbMa 3nannTe.JibHoe BJinanne na pernonajibnoe rpaBHTa- 
pnonnoe nojie 0Ka3HBaiOT nepaBHOMepHbie npoHBJiennH nHTpy3HBHoro Mar- 
M3TH3Ma. 

3. Han6ojiee BepoHTHoii npnnnnon caMon KpynHoii nojiojKHTejibnoiT 
ocTaTOHHoii anoMajinn chjibi thjkocth, pacnpocTpanennon b npepenax Ho- 
pnjibCKO-XapaejiaxcKoro nporn6a, HBJineTCH MaccoBoe Bneppenne HHTpy3HH, 
nopojKfleHHbix HopnjibCKoii najieoByjiKaHnnecKOu 3onon. 

4. CTpoenne 3ohli ocjiojkhh6tch ponepnnMH najieoByjiKanHnecKHMH ona- 
raMH, b KOTopbix nacbiipennocTb njiaT$opMeHHoro nexjia nHTpy3HHMn pocra- 
raeT 50% nporaB 25— 30% b pejioM no 3one. 

5. MaitCHMajibnan opemta o6beMa nnTpy3HBHLix nacc b HopnjibCKO- 
XapaejiaxcKOM nporn6e cocTaBJineT 50 000—70 000 km 3 . 

6 . 3ona rjiySnnnbix pa3JioMOB ManTniraoro 3ajio®eHHH, npoxopmpan 
npHMepno no oceBoii nacTn HopnjibCKO-XapaejiaxcKoro npornSa, npn npo- 
nnx paBHbix ycjiOBnnx nanSojiee nepcneKTHBna ajih hohckob icpynnbix Mepno- 
HHKejieBHX MecTopojKpennn. 

3.2. nPOHBJIEHHE pyaOKOHTPOJIHPyiOIU;HX CTpyKTyp 
H HHKEJIEHOCHtlX HHTPy3HBOB 
B rEO0>H3HBECKHX IIOJIHX 

Bonpoc o pypoKOHTpojinpyioipHX CTpyKTypax opnn H3 caMbix cjiojkhhx 
b reojiornn HopnjibCKoro panona. Han6ojiee pacnpocTpanennoii, npaicTnne- 
ckh o6m;enpn3HaHHon, HBJineTCH Tonna 3pennH o pypoKonTpojinpyioipeH pojnr 
rjiySnnnbix pa3JiOMOB. K nx nncjiy c paBnnx nop othocht HopnjibCKO-Xa- 
paejiaxcicnii n MManrpHHCKO-JIeTHHHCKHn pa3JiOMbi (3ohli pa3JioMOB), neo- 
pnnaKOBO npoHBJinioipHecH b reotJrasnnecKnx hojihx. MManrpHHCKO-JIeTHHH- 
ckhu pa3JiOM, naxopnipnncH b 3one Moipnou rpaBHTapnonnon CTynenn,xapaic- 
Tepn3yeTCH MHoronncjiennbiMH jiOKajibHbiMn MarnnTHbiMH n rpaBHTapnonHbiMH 
anoMajiHHMH, pacnpocTpanennbiMH b npnpa3JiOMnon nojioce. 3nannTejibno 
xyjKe oTo6pa?KaeTCH anoMajinaMn HopnjibCKO-XapaejiaxcKnn pa3JioM. Eojib- 
man nacTb ero Tpaccbi oTMenena neSojibmnMH rpaBHTapnonHbiMH CTynennMH, 
penomton OTpnpaTejibHbix MarnnTHbix anoMajinn, CBH3annbix c pneBHbiM 
pejibe<J)OM 3tJ)(|)y3HBHbix TpannoB, n pnpoM jioicajibHbix MarnnTHbix n rpaBn- 
Tapnonnbix anoMajinn, nopompaeMbix HHTpy3HHMn. HecMOTpn na Menee npicyio 
BbipamennocTb b MarnnTHOM n rpaBHTapnonnoM none, HopnjibCKO-Xapaejiax- 
ei-CHH pa3JiOM, no-BHpnMOMy, nrpaeT Sojibmyio pojib b CMbicne kohtpojih Mepno- 
HHKejieBoro opypenennn, neM MManrpHHCKO-JIeTHHHCKHH. Bo bchkom cny- 
Tjae, Bee Kpynnbie n ynnKajibHbie MecTopoiKpennH TnroTeiOT nMenno k neMy. 

Pojib pypoKOHTpojinpyioipHX neopnoitpaTno npnnncbiBajiacb ne tojibko 
paccMOTpennbiM pa3JiOMaM, no n ppyrnM pnsbiOHKTHBHbiM n njinKaTHBHbiM 
CTpyitTypaM. HaM npepcTaBJineTcn BecbMa BeponTHbiM Bantnoe 3nanenne cy6- 
mnpoTHbix pa3JiOMOB, (JnitcnpyeMbix penomcaMn MarnnTHbix anoMajinii n 
cooTBeTCTByioipHMH petJopMapHHMH H3oanoMaji A g na cpepneMacmTaSnbix 
KapTax. Co3paeTCH BnenaTJienne, hto uopneBbie 3ohbi HopnjibCKoro n Taji- 
naxciioro pypnbix y3JioB npnyponenbi k oSnacTn nepecenennH nopoSnbix pa3- 
jiomob c HopnjibCKO-XapaejiaxcKOiS 3onoii pa3JioMOB. 

HeMajiOBajKnan pypoKonTpojinpyioipaH pojib npnnafljieHiHT njimcaTHB- 
hhm CTpyitTypaM n b nepByio onepepb TaitnM KpynnbiM, itaK najiomenHbie 
Myjibpbi HopnjibCKan n XapaejiaxcKan. Jl3BecTHbie pyponocnbie HHTpy3HH 
HopnjibCKoro n TajinaxcKoro y3JioB, npnyponennbie k oSjiacTHM 3aMbiKannH 
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nyjibA, o6pa3yioT CBoeo6pa3iibie pyAno-MarMaTiiaecKiie nyami, KOToptie 
Beepoo6pa3iio pacxoAaTca H3 hx BiiyTpeHHiix aacTeii (MBaiiKiin 11 AP-> 1971). 
TpaHupBi noflo6iibix MyjibA xopomo onpeAejiaioTca no AamiBiM aapoMarmiT- 
hoh cteMKii Aa>Ke b cjiyaae hx nepeKpBiTiia pbixjibimii oTjiO/KeHiiaMii. B aacT- 
hocth, KotiTypBi norpefieiinon BojioroHaiiCKoiiMyjibABi6Bi,iiHAOBOJibHo naAe?K- 
ho onpeAejienbi iimciiiio no AamibiM aspoMarmiTHon cbcmkh. 

IlocjieAHee Bpena b KaaecTBe pyAOJioKajiii3yiomiix paccMaTpuBaioTcn 
npeATynryccKne (JjJiencypBi, conpoBO/KAaiomiie rjiySniiiiBie pa3JioMBi (Jliojib- 
ko h AP-, 1973). Tanoro poAa CTpyKTypBi (jniKCiipyioTca no reoc|ni3naecKHM 
AanuBiM noica numb b eAiiiiiiaiiBix cjiyaaax. IIpiiMepaMii MoryT cjiyiKiiTb /^aji- 
ABiKaHCKHH $JieKcypo-c6poc, BBiAejiaeMBin rpaBiipa3BeAKoii no pe3KOMy 113 - 
Menennio npocTiipaiiiia ii3oanoMaji b panone IO/Kiio-naciiHCKoro noAiiaTiia, 
h $JieKcypo-c6poc b ceBepo-BOCToanon aacra TaJinaxcKoro HiiTpy3HBa, koto- 
pbin BBiaBjien motoaom B33 no CMememiio reosjieKTpiiaecKnx ropn3oiiTOB. 

HiiTpy3Hii ra66po-AOJiepiiTOB, b tom aiicae h pyAonocnbie, no OTiiome- 
hh io k nopoAaM njiaT^opMeimoro aexjia b n,eaoM xapanTepii3yioTca noBBimen- 
hbimh naoTiiocTbio ii iiaManiiiaeiiiieM. Hx ii36BiToanaa njioTiiocTb AocTaToano 
CTa6iiJibiia ii b 3aBiiciiM0CTn ot Tima BMem,aioin,nx nopoA KOJieSjieTca ot 0,20 
Ao 0,40 t/cm 3 . HaMarHiiaeime ii3MenaeTca b 3HaaiiTejibiio 6oJiee miipoKiix 
npeAeaax, ho pyAonociibiM HHTpy3iiHM CBoncTBen cpaBiiiiTejibiio y3Kiiii Ana- 
na3on iniTeHCiiBHOCTii HaMarHiiaeniia, cocTaBJiaiom,HH 300—400-10 5 CrCM, 
npiiaeM cyMMapiibiii BeKTop ocTaToanoro HaMarHiiaeniia BcerAa noJioiKii- 
TejibiiBiii. 

BaaroAapa 3iiaanTejibHBiM pa3MepaM n AH$$epeHn,nan;iin c|ni3naecKiix 
CBoiiCTB Bee ii3BecTHBie pyAonocnbie HHTpy3iiH nopoaiAaioT reo<|)ii3iiaecKiie 
aiioMajiiiii. n P n ne6ojibmon rjiySmie 3ajierainia naA hiimii aam;e Bcero iia6jno- 
AaioTca 6jai3Kiie no oaepTaimaM b njiane MariiiiTiiBie ii rpaBHTan,H0HHBie ano- 
mbjihh, conpoBO/KAaeMBie aiiOMajmaMH p i; . OAnano c yBejiiiaeimeM rjiySmiBi 
3ajieranna ii hoa BJiiiaimeM pa3iioo6pa3HBix reoaoriiaecKiix (JaKTopoB anoMa- 
jihh CTanoBaTca Bee Menee aeTKHMii iijiii BOBce TepaioTca na $one noMex. 
Hanpimep, ioamaa BeTBb yiuiKaJibiioro TamiaxcKoro MecTopoHiAemia oaeiib 
Toano OKOHTypiiBaeTca no AamiBiM MarniiTopa3BeAKH, a anoMaaiia ciijibi Ta- 
jKecTii npaKTiiaecKii ne BiiAna b CBa3ii c coBOKyniibiM MemaioipiiM BJiiiaiiiieM 
nepeMeHHoii moiii,hocth pbixjibix oTJioHieiiiiH ii 6jiokobou TeKTomiKii. no Mepe 
norpyaieHiia TaaiiaxcKoro miTpy3HBa k peiiTpy XapaenaxcKon MyjibABi Mar- 
HiiTiiaa anoMaaiia CTanoBiiTca Menee aeTKoii ii, iiaKOHen,, ncae3aeT na (J)one 
noMex, a rpaBiiTapiioHiiaa anoMaJiiia, nanpoTiiB, BecbMa iiaAeamo onpeAeaaeT 
noaoaieHiie HHTpy3iiBa ao rjiyOmiBi 1200 m. noAoSnaa TpaiidJopMapiia ano- 
Majibiioii KapTiiiiBi oSbacnaeTca ii3MeiieHiieM pomi Memaiom,nx $aKTopoB. 
C norpyaiemieM HHTpy3HH hoa see 6oJiee Mompiyio TOJimy HHTeiiciiBiio naMar- 
HiiaemiBix 3(|)(|)y3iiBOB yciiJiHBaeTca iix Bjiiiaime na MariiiiTiioe none, npiiaeM 
ocoSemio ciiJibiio CKa3BiBaioTca $opMBi AaeBiioro pejibetjm ii nepeMeimoe na- 
MarHiiaeiiiie. BMecTe c TeM naA norpyaieiinon aacTbio HHTpy3iiBa CTanoBiiTca 
oaeiib iie6oJibmon moiahoctb pbixjibix oTjio>KeHiin ii yMeiibmaeTca neraTiiB- 
naa poab 6 jiokobou TeKToniiKii, hto b cyMMe ii onpeAeJiaeT iiCKJiioaiiTejibHO 
BBicoKyio 3(|)(|)eKTHBHOCTb rpaBiipa3BeAKii. nepeKpBiBaiom,aa 3$tJ)y3iiBHaa 
TOJim,a, xapaKTepii3yeMaa OTiiociiTejibHO CTaSiiJibiibiMii cpeAHiiMii 3HaaeiiiiaMii 
oSbeMiioro Beca, b stom cayaae ne biiociit Sojibmoro BKJiaAa b ypoBCiib 
noMex. 

B peJIOM 3(J)(|)eKTHBHOCTb MariIIITOpa3BeAKH B Ha3eMIIOM 11 B03AymiIOM 
BapiiaiiTax BBime b oOjiacTax pacnpocTpaiieniia ocaAoaiiBix nopoA, a rpami- 
pa3BeAi<ii — b KoiiTypax pa3BiiTiia 3(|)(|)y3iiBOB. 

^Jia opeiiKii pa3pemaiomnx B03M05KH0CTefi MarmiTo- ii rpaBiipa3BeAKH 
6bijiii npoii3BeAeiiBi cnepiiaJibtiBie pacaeTbi naA KOHKpeTiiBiMii ii o6o6meiiHBiMii 
MOAejiaMii pyAoiiociiBix iiiiTpy3HH. MoAejiiipoBamie npoii3BOAHJiocb ii b ABy- 
MepnoM, ii b TpexMepnoM BapiiaiiTax. Olio nona3aJio, aTo npii oTcyTCTBim iijiii 
naA-aeiKaiAeM yaeTe noMex pa3pemaiom,ne bo3mohiiioctii paccMaTpnBaeMBix 
MeTOAOB BecbMa Be.aiiKH. Tan, moacjib OKTa6pbci;oro MecTopoaiAenna npa 
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rjiyGirae 3aJieraHiia 1000 m nopomflaeT rpaBHTapiioHHyio anonajinio iihtgh- 
diBHOCTbio okojio 0,7 mtji h MarHHTnyio — okojio 90 raMM. noflo6iiBie aHOMa- 
jihh 6e3 Kamix-JinSo ocjiomHeHHH bbihbjihiotch coBpeMennoH annapaTypoii. 
CjieAOBaTeJiBno, pacaeTiiaa rJiySiranocTB MeTOflOB 3aBeflOMO npeBBimaeT 
1000 m. 

B 6jiaronpiiHTHBix ycJioBiiax pacaeTiiaa n npaKTiinecKaa rJiySiiHiiocTii 
MeTOflOB pa3JinaaiOTca HecymecTBeirao, iipnaeM npaimiHecKaa rJiySniiHOCTB 
SaiBaeT flame necKOJiBKo 6oJiBine pacaeTHoii. Bairae yme yKa3BiBajiocB, hto ce- 
Bepnaa aacTB TaJiHaxcKoro MecTopomfleHiia, 3aJieraiom;aH Ha rJiySiine 1200 m, 
oToSpamaeTca rpaBiiTapnonHOH anoMaJineii. Ee HHTencuBHOCTB h rpaflueHTBi 
TaKOBBi, hto 3acTaBJiHiOT npeflnoJiaraTB 6oJiBmoe pacnpocTpaHemie BBepx 
nopofl, ymioTHeHHBix 3a caeT MeTaMop(|)ii3Ma, CBH3aHHoro c BHeflpeHiieM iiHTpy- 
3IIH. Ilo-BHflHMOMy, 30Ha ynJIOTHeHHH JIOKaJIII3yeTCH Hafl IIHTpy3IIBOM, HOHTII 
He paCnpOCTpaHHHCB B CTOpOHBI, a I136BITOHHaH HJIOTHOCTB MeTaMOp<|)H30BaH- 
hbix nopofl cpaBHHTeJiBHo MeflJieHHO ySaiBaeT no Mepe yflaJieHiia ot iiHTpy3ii- 
Ba. CyflH no npeflBapuTeJiBHBiM pacaeTaM, ctoji6 ynjioTiieHHBix 3(Jx|)y3HBHBix 
nopofl Hafl pyflOHOCHoii iiHTpy3nen MomeT flocTiiraTB 1 kii. ^eTaJiBHoe ii3yae- 
Hiie oGbeMHoro Beca 3(|)(J)y3HBHBix nopofl b6jih3h pyflonocnBix HHTpy3iin, 
rJiamibiM o6pa3o»i Hafl hhmh, no3BOJiHT b flaJiBHeiinieM KOJinaecTBeHHO yaiiTBi- 
BaTB 3$(|)eKTBI ynJIOTHeHHH. 

B OCaflOHHBIX nopoflax CTOJIB MOIflHBIX 3OH MeTaMOptJ)II3Ma He Ha6jIIO- 
flaeTcn, hto OTnacTii MoneT oSbhchhtbch SoJiBmeii hx njiacTiianocTBio, 
npenHTCTByiomeii MeTaMop(|)H3My. Ho h b stom CJiyaae 3ona MeTaMopt|)H3o- 
bhhhbix ynjioTneHHBix nopofl flocTiiraeT 3HaniiTeJiBHon moih;hocth h bhociit 
cym,ecTBeHHBin BKJiafl b aHOMajiiiii ciijibi TamecTii iiafl pyfloiiocHBiMH 
HHTpy3IIHMH. 

HaMarHiiaemie BMemaioifliix nopofl nofl B03flencTBiieM HHTpy3HBa ii3Me- 
HneTCH CJia6o h npaKTiiaecKH He BJinaeT na BeJiHaimy nopomflaeMoii hm Mar- 
HI1THOH aHOMaJIHII. 

no peJioMy pnfly napaMeTpoB, onpeflejiaiomux o6jihk MarHiiTHBix h rpa- 
BHTan;iioHHBix aHOMajiiiii, pyflonocHBie iniTpysiin ne oTJiiiaaiOTca ot orpoMiioro 
KOJiiinecTBa 6e3pyflHBix. IlosTOMy npoSjieMa pa3fleJieHiia, KJiaccnc[)HKan,iiH 
aHOMajiiiii no CTeneHH hx nepcneKTiiBiiocTii imeeT nepBOCTenennoe noncKOBoe 
3HaneiiHe. 

H3 MHOrOHIICJieHHBIX nonBITOK KJiaCCII(|)HKaii;HH TOJIBKO OflHy MO/KHO 
npii3HaTB yflaHHoii. Cboaiitch OHa k TOMy, hto b hiicjio nepcneKTiiBHBix bkjiio- 
naiOTCH aHOMaJimi, opueHTiipoBaHHBie ajiiihiioh ocbio npii6jiii3HTeJiBH0 no na- 
fleHHio BMeiflaiomux nopofl, a b hiicjio HenepcneKTiiBHBix — opueHTiipoBaHHBie 
npil6jIII3HTeJIBH0 no npOCTIipaHIIIO (MBaHKIIH II Ap., 1971). npiI3HaK 3TOT, 
3BpncTHnecKH HaufleiiHBiH b 1960 r. I\ I\ PeMnejieM, HMeeT rJiySonyio cbh3b 
C MeXaHII3M0M (JopMIipOBaHHH pyflOIIOCHBIX IIHTpy3IIH, a B CTaTHHeCKOM CMBIC- 
jie — c nynKOBoii (JiopMOH CTpoeimn pyflHBix y3JioB (MBaHKHH h flp., 1971). 

npeflnoJiaraeMBie peHTpai H3BecTHBix y3JioB TnroTeiOT k peHTpajiBHBiM 
nacTHM HopiiJiBCiioH h XapaeJiaxcKou MyjiBfl. OTfleJiBHBie BeTBii nyaKOB, 
npeflCTaBJiHiomne co6oii JieHTOBHfliiBie TeJia, npnSjnimaiOTca k nepin^epiiH 
MyjiBfl b HanpaBJienHH, 6 jiii3kom k BoccTannio BMemaioifliix nopofl. nocKOJiBKy 
yrJiBi naflemiH nopofl, KaK npaBHJio, ne npeBBimaiOT 5 —10°, aHOMajiiiii opueii- 

TIipOBailBI flJIHHHBIMH OCHMII BflOJIB JieHTOBHflHBIX HHTpy3IIH. 

BBiHBjieHHan ocoGeimocTB b opueHTapiiH aHOMajiiiii Hafl pyflOHOCHBiMn 
HHTpy3HHMM Tpe6yeT COOTBeTCTByiOIfleii KOppeKTIipOBKII MeTOflHKII reO(|)H3H- 
necKiix pa6oT. OBbihho MapmpyTBi aapoMarHiiTiiou CBeMKii npoKJiaflBiBaiOTCH 
BKpecT rocnoflCTByiomero npocTiipaHiia nopofl, hto u;eJiecoo6pa3HO ajih 
K apTHpoBainiH. Ho b to me BpeMa nofloSnaa opueHTapua MapmpyTOB naii- 
iienee BBiroflna flJia hoiickob MecTopomflemin. B cbh3h c stiim Heo6xoflHMO 
TpafliifliioHEyio CBeMiiy flonojraiiTB cepiieii MapmpyTOB, KOTopBie HanpaBJieHBi 
npiiMepno no npocTiipaHHio nopofl n oxBaTBiBaiOT c neicoTopBiM 3anacoM noJie 
pacnpocTpaHeima OTJiomeHiifi, CJiaraioifliix Tai; na3BiBaeMBin nepcneKTiiBiiBiii 
3Ta>K BHeflpenna pyflonocHBix HHTpy3HH (fleBon — hii3bi Hiimnero Tpnaca). 
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Ilpn oTHOCHTejihHo HeSojibmoM yflopo/KaHHH paccMOTpeHHoe flonojiHe- 
HHe k MeTO^HKe aapoMarHHTHBix pa6oT no3BOJiHT cymecTBeHHo hobbichtb nx 
noHCKOByro stJxJeKTHBHocTb. TaKoro pofla flonojiHHTejibHBie paSoTBi HeoSxo- 
flmo npoBecTH h b paHee 3acHHTBix paiioHax. 

CnenyeT otmcthtb, hto OKTnSpbCKoe MecTopo/KfleHHe 6bijio otkplito b 
3HaHHTejibHou CTeneHH Sjiaroflapn npnMeHeHHio paccMaTpnBaeMoro npn3HaKa. 
IlMeHHo no 6jiaronpnHTHo opneHTnpoBaHHoii MarHHTHoii aHOMajinn Sbijio 
tohho ycTaHOBJieHo MecTO 3ajiojKeHHH nepBoii hohckoboh CKBa/KHHBi. Onpe- 
flejieHHbie b flajibHeumeM no 6ypeHHio KOHTypBi pyflOHOCHoro nHTpy3HBa oaeHK 
6jih3kh k KOHTypaM MarHHTHoii aHOMajinn b toh ee aacTH, KOTopan pacnojio- 
nteHa b o6jiacTH pacnpocTpaHeHHH ocafloaHBix nopofl. 9(|)$y3HBBi, KaK yate 
yKa3HBajiocb, bhocht oaeHb 6ojibnme noMexn b MarHHTHoe none h npenaTCT- 
ByiOT 3$$eKTHBHOMy npHMeHeHHIO MarHHTOpa3BeflKH. 

IlocjieflHee BpeMH b npaKTHKy reo$H3HnecKHX pa6oT b Hophjibckom pano- 
He BHejjpneTCH MeTOfl nepexoflHBix npopeccoB (MIU1). Oh paccaHTaH Ha 
hohckh cy6ropn30HTajibHbix npoBOflHiflHx Ten. K nncjiy TaKOBbix othochtch 
Bee KpynHbie 3ajieH?n cnjionmbix cyjibtfmflHBix pyfl b paiioHe. OnbiTHbie pa6o- 
th Ha TajiHaxcKOM MecTopo/KfleHHH noKa3ajin, hto ero ceBepo-BOCTOHHan 
3ajie/Kb, HaxoflHHi;aHCH Ha rjiySnHax 500 — 600 m, yBepeHHo $HKcnpyeTCH no 
naHHbiM Mnn. 

IlpoBefleHHbin nojieBoii aKcnepmieHT h pacaeTBi no3BOJiHiOT bkjiiohhtb 
Mini b KOMnjieKC nojieBbix reo(J)H3HHecKHX pa6oT KaK KJiaccH^HKapnoHHbiii 
MeTOfl, HanpaBJieHHbiii Ha opeHKy nepcneKTHB ynacTKOB MarHHTHbix h rpaBH- 
TapnoHHbix aHOMajinii Ha hohckh cnjionmbix cyjib(|)HflHBix pyfl. OcHOBHbie noMe- 
XH flJIH npHMeHeHHH Mnn B HopHJIbCKOM pafiOHe C03flai0T rpa$HTH3HpOBaH- 
Hbie yrjieHOCHbie otjio/K6hhh TyHryccKon cepnn, b pane cjiyaaeB KOHKypn- 
pyiomne no npoBOflHMOCTH c cynb(|)HflHBiMH pyflaMH. Tojibko mnpoKoe npaKTH- 
aecKoe npnMeHeHHe Mnn noKaateT, HacKOJibKO cepbe3HH 3th noMexn, a TeM 
caMbiM n npaKTHnecKne KJiaccHtJmKapHOHHBie bo3mo;khocth MeTOfla. 

He COBCeM HCHbl KJiaCCH(|)HKai];HOHHbie B03M0/KH0CTH ceiicMopa3BeflKH. 
nepBbie 3acjiy/KHBaK>in;He BHHMaHHH pe3yjibTaTBi 6bijih nojiyaeHBi b cepeflHHe 
60-x roflOB 0. H. KajiHHHHBiM. OflHaKO b AajibHeiinieM BHeflpeHHe MeTOfla 3a- 
TOpM03HJIOCb no pa3H006pa3HBIM npHHHHaM, B TOM HHCJie H HO npHHHHe 3Ha- 
HHTejibHoii floporoBH3HBi n TpyfloeMKOCTH ceiicMopa3Bej];oHHBix pa6oT. 

Il3JioHxeHHoe BBime no3BOJiaeT cflenaTb cneflyiomne bbibojjbi. 

1. reo$H3HaecKHMH MeTOflaMH yBepeHHo bbihbjihiotch ocHOBHBie pyflo- 
KOHTpojinpyion^He CTpyKTypBi paiioHa, npeflCTaBJieHHBie rny6HHHBiMH pa3Jio- 
M3MH H KpyHHBIMH HJIHKaTHBHBIMH CTpyKTypaMH. 

2. B SjiaronpHHTHBix ycjioBHax flHtJxJepeHpHpoB aHHBie pyflOHocHBie 
HHTpy3HH MoryT 6bitb o6Hapya<eHBi npn noMoiflH MamHTO- n rpaBnpa3BeflKH 
Ha rjiy6HHax, npeBBimaron^nx 1000—1200 m. 

3. YaeT opneHTapHH ajihhhbix oceii rpaBHTapnoHHBix n MarHHTHBix aHO- 
MajiHii b coaeTaHHH c flpyrnMH npn3HaKaMH pyflOHOCHOCTH, b tom HHCJie flaH- 
hbimh Mnn n ceiicMopa3BeaKH, no3BOJiaeT cymecTBeHHo conpaTHTb hhcjio 
aHOMajinii, KOTopBie HeoSxoflHMo npoBepnTb SypeHHeM. 


F ji a b a 9 

OIJEHKA IIHO)OPMATIIBHOCTII 
XAPAKTEPIICTIIHECKIIX nPII3HAKOB 
npil nPOrH03IIPOBAHIIII nPO^yKTIIBHOCTII 
flllOMDEPEHI^IIPOBAHHLIX TPAnnOBLIX IIHTPy3IIll 

Bonpocbi pyflOHOCHOCTH flH(|)(J)epeHii;HpoBaHHBix TpannoBBix HHTpy3Hii 
CnSHpCKOH njiaT(f)OpMBI paCCMaTpHBaiOTCH B MHOrOHHCJieHHBIX CTaTbHX h 

MOHorpa^HHX (ApxnnoBa, 1975; BnjieHCKHH n flp., 1964; BHjieHCKHii, 1967; 
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roAJieBCKHn, 1959; ^oahh, EaTyeB, 1971; 3ojioTyxaH, BacajiBeB,- 1967; 
3ojioTyxHH a AP-i 1975; 3ojioTyxnH, HJeApaH, 1977; IlBaHOB a AP-»- 1971; 
KaBapAHH a AP-, 1974; Kopobhkob a AP-, 1963; HecTepeHKO, AjiBMyxaMeAOB, 
1973; PoroBep, 1959; Cmbphob, 1966; a AP-)- 

IIccjieAOBaTejia asbho nojiB3yiOTCH ajih otjibhbh pyAOHocHBix a HepyAOHoc- 
hbix b pa3Hoa CTeneHa AH$$epeHpnpoBaHHBix TpanaoBBix BHTpy3nn npaMBiM 
apa3HaaoM npacyTCTBaa b nopoAax BKpanjieHHoro bjib npojKnjiKOBO-BKpanjieH- 
Horo cyjiB^aAHoro MeAHO-HBKejieBoro opyAeHeHaa. 06Hapy?KnTB AaHHBin 
npa3Haa He BcerAa yAaeTCH (BBaAy HeAOCTaToaHon B3yaeHH0CTB ofrbeKTOB),, 
jih6o cyjiB(J)aABi npeACTaBJieHBi aKpeccopHBiMB KOJinaecTBaMB. IIosTOMy onpe- 
AejieHHBia aHTepec aaa b npaKTaaecKOM, TaK a b no3HaBaTejiBHOM cMBicjie 
npeACTaBJiaiOT paSoTBi, b kotopbix npeAnpaHaMaiOTCH nonBiTKa k BBiaBJieHBio 
Apyrax npa3HaaoB ajih OTjiaaaa pyAOHocHBix a HepyAOHOCHBix BHTpy3an. Ta- 
aaiia npa3HaaaMa MoryT 6BiTB,HanpaMep, reoxaMaaecKae, MBHepajioraaecKae ( 
aeTporpa^aaecKae, reojioro-CTpyKTypHBie, reo(J)B3naecKBe a t. a-, t. e. pa3- 
jiaaHBie xapaKTepacTaaecKae npa3HaKa TpanaoBBix BHTpy3an (BacajiteB a 
AP-, 1973, 1974; 3ojiOTyxaH a AP-, 1975; ^MBTpaeB a AP-, 1968, 1969; IleTpo- 
jioraa a nepcneKTBBBi..., 1978; a AP-)- 

XapaKTepacTaaecKae npa3HaKa — 3to npa3HaKa, xapaKTepa3yioipBe 
oS^eKT n cyai;ecTBeHH0CTB kotopbix othocbt6jibho pejia He onpeAejieHa (rAe 
pejiB, HanpaMep, HayaaTBca OTjiaaaTB pyAOHOCHBie a HepyAOHOCHBie TpannoBBie 
BHTpy3aa, Aajiee Ha3BiBaeMBie , ,pyAHBiMa“ a , ,HepyAHBiMa“). 

CaMOCTOHTejiBHyio 3aAaay npeACTaBJiaeT onpeAejieHae nepcneKTBBHocTa 
AB(J)(J)epeHii;apoBaHHBix TpannoBBix BHTpy3nn, b cbh3b c kotopbimb o6Hapy- 
HteHO cyjiB(J)aAHoe MeAHO-HBKejieBoe opyAeHeHae. OTcyTCTBae b 3tom cjiyaae 
cyipecTBeHHBix npa3HaKOB bjib cyipecTBeHHBix Ha6opoB npa3HaKOB 3Haan- 
TejiBHO ycjiojKHaeT 3aAaay a 3acTaBJiaeT accjieAOBaTejien acKaTB cyipecTBeH- 
HBie npa3H3Ka cpeAH xapaKTepncTaaecKax. 

Ha6op xapaKTepacTaaecKax npa3HaKOB Ha30BeM cyipecTBeHHBiM, ecjin: 

1) oh AocTaToaeH ajih AocTBjKeHna pejia, a c stob tohkb 3peHaa KaiKABin 
npB3H3K Heo6xoAHM b Ha6ope. TaKBM o6pa30M, Heo6xoAHMocTB npa3HaKa b 
aa6ope 3aKJHoaaeTca b tom, hto npa ero ypaiieHaa B3 Ha6opa, Ha6op ct3ho- 
bbtch HeAocTaToaHBiM ajih AocTBjKeHna pejia; 

2) KpoMe Toro, oh HBJiaeTCH HHTepnpeTapyeMBiM othochtojibho pejin, ; 
t. e. HMeeT onpeAejieHHBin coAepiKaTejiBHBin cmbicji. 

XapaKTepacTaaecKaa npa3HaK, nonaBmnn b cyipecTBeHHBin Ha6op, ; 
caaT-aeTCH cyipecTBeHHBiM. IIpocToa cjiyaaa — cyipecTBeHHBia Ha6op coc- 
tobt B3 oahoto xapaKTepacTaaecKoro npa3HaKa. 

^jih BBiAejieHBH cyipecTBeHHoro HaSopa npa3HaKOB KaK ajih otjibhbh 
pyAHBix a HepyAHBix TpanaoBBix HHTpy3aa, TaK a ajih onpeAejieHaa nepcneK- 
tbbhoctb pyAHBix MoryT 6bitb HcaojiB30BaHBi pa3JiaaHBie choco6bi, b tom aac- 
jie a MaTeMaTaaecKae. 

BaiKHoa ocoSeHHocTBio apn acnojiB30BaHnn MaTeMaTaaecKax choco6ob 
HBJ iaeTCH to, bto MecTO cymecTBeHHoro Ha6opa npa3HaKOB 3aHBMaeT TaK Ha- 
3BiBaeMBia BH^opMaTBBHBin Ha6op bjib BHtJopMaTBBHaH cacTeMa npa3HaKOB 
(^MBTpaeB a AP-, 1966, 1975a, 6; BamaeB, 1974; Kap6BimeB a AP-, 1978; 
IlBaHOB, KoHoropoB, 1971; a AP-)- 

BBeAeHae noHHTaa BHtJopMaTBBHoro Ha6opa CBH3aHO c TeM, bto b npo- 
pecce pemeHBH reojiornaecKnx 3aAaa mbtoasmb pacno3HaBaHaa o6pa30B ac- 
CJieAOBaTejia o6bihho orpaHaaaBaeT, BO-nepBBix, coBOKynHocTB oSbcktob ac- 
cjieAOBaHBH a ax xapaKTepacTnaecKax npa3HaKOB (apeACTaBBTejiKHocTB bbi- 
6opKa); bo-btopbix, AoSpoKaaecTBeHHocTB BH^opMapaa; B-TpeTtax, paMKa 
(JopMajiBHO-MaTeMaTaaecKax cpepcTB pemeHaa. 

TaKBM o6pa30M, BH^opMaTBBHBin Ha6op — sto TaKon Ha6op xapaKTe- 
pacTaaecKax npa3HaKOB, kotopbib c tobhoctbio ao MaTepaajia o6yaeHaa a 
BHHBJieHHBIX MaTeMaTBaeCKBX CpeACTB HBJiaeTCH AOCTaTOaHBIM A^H AOCTHHie- 
iiaa pejia (HanpaMep, pa3AejieHaa pyAHBix a HepyAHBix HHTpy3aa), a c stob 
tohkb 3peHBa KaHiABia npa3HaK HBJiaeTCH Heo6xoAHMBiM b Hadope. 
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Ecjih KpoMS BtiAejieiiHH Hii(|)opMaTHBiioro na6opa ajih ero npii3iiaKOB 
ycTanaBjiiiBaeTCH B3aHMiiaH conoflraiieiiiiocTB, to TaKoii HinJopMaTHBiiBiH 
na6op npiiiiHTo na3BiBaTb iiinJopMaTiiBiiou CHCTeMoii npH3tiaKOB. IIpiiMep 
TaKofl conoA^HnennocTH — yneT HnjjHBimyaJiBHOH hjih HiiAHBHAyajibno-KOJi- 
JieKTHBIIOH POJIH npiI3IiaK0B B flOCTHHteHHH n,ejIH (^MHTpneB II AP-, 1976). 

B iiacToaipefl paSoTe npiiBOAHTCH nn<|)opMaTHBHBie chctombi npH3iianoB, 
KOTopbie 6 bijiii noJiyneiiBi npn pemeiiHii A®yx 3aAan: pa3Ae:ieiiHe pyAHBix e 
nepyAHBix b pa3JiHHHon CTenenn AH<3?$epeiiii;HpoBaiiHBix TpannoBBix HiiTpy3iin 
h onpeflejiemie nepcneKTHBiiocTii pyAonociiBix TpannoBBix niiTpy3Hu. Bbi6op 
IIII(J)OpMaTIIBHBIX CIICTeM npH3IiaKOB npOBOAHJICH Ha OCIIOBe IICn0JIb30BaiIHH 
jiormto-MaTeMaTH’iecKiix MeTOAOB o6pa6oTKH reoJioniHecKou mitfiopMapini — 
TecTopiibix noAxofloe n M6Top,a pejieBoii HTepapHoiraou KJiaccHtJiHKapHH (,IJmht- 
pneB h ap-> 1975a; EinnaeB, 1974, 1976). 3/i,ecb ®e npoBOAHTca conocTaB- 
Jieiiiie nojiyneniiBix chctcm npn3iiaKOB Me®Ay co6ou h anajni3 npii3iiaKOB, 
nonaBmHX b Hii(|)opMaTHBHBie ciiCTeMBi, no hx reoJioriinecKoii cymecTBeiraocTii. 

J^jih peraemm stiix AByx 3aAan 6bijio b3hto necKOJibKO agchtkob (68) 
b pa3JiHBiion CTenemi Au<M>epeKn;HpoBaiiiiBix TpannoBBix iiHTpy3iin, no koto- 
Pbim yAanocb co6paTb En(|)opMaujno, 6jni3Kyio k oAHOMy ypoBino H3ynennocTH 
(Ta6ji. 9.1). Ka®Aaa HiiTpy3iiH 6BiJia oxapaKTepii30Bana neTBipbMH rpynnaMit 
npH3iiaKOB (cm. Ta6ji. 9.2). 

Koneniio, paccMaTpiiBaeMBie oSbeKTBi MoryT 6bitb BcecTopomie oxapan- 
TepH30BaiiBi MuorHMH AecHTKajin iijiii cothhmii npii3iiaKOB. B AannoM cjiynae 
oahhm H3 ocnoBHBix orpaiiiiHeniiii na KOJiiinecTBO npH3iiaKOB, ynacTByioin,HX 
b pememin 3aAan, hbjikjiocb TpeSoBanne iisyneniiocTH Ka®Aoro H3 68 o6beK- 
tob no TOMy hjih HHOMy npii3iiaKy. H TeM ne Menee neKOTopBie o6beKTBi ona- 
3ajiHCb lie oxapaKTepn30BaiiBi (cm. Ta6ji. 9.1, nponepKii). KpoMe Toro, BBi6op 
iicxoAiioro KOJinnecTBa npH3iiaitoB, xapaKTepii3yiom,HX o6beKTBi, kjih pememia 
saAan 3aBiiceji, c oahoh CTopoiiBi, ot nocTaBjiemiou pejni h cym,ecTByiom,HX 
npeACTaBJiemin, 3nanHH o AH$$8penn,HpoBaiiHBix TpannoBBix HiiTpy3Hax, 
c KOTopbiMii 3MnHpiiHecKH y®e AaBiio ycTaiioBJiena cbh3b cyjibt|)iiAHoro MeAno- 
HHKejieBoro opyAeneniiH, c Apyroii CTopoiiBi, ot ypoBiia HMeiom,eucH HiitJiopMa- 
n,HH no 3THM o6beKTaM. ripn 3T0M BBl6lipaJIHCb npH3IiaKII, 3IianeiIHH KOTOpBIX 
ii3BecTHBi ii HMeioT peaJibiiBiu cmbicji ajih Bcex paccMaTpiiBaeMBix oSbeKTOB. 

PyKOBOACTByacb stiimh nojio®eiiHHMii, nocjie o6cy®AeiiHH c reoJioraMii 
HopHJibCK«ii SKcneAiipiiH, 3aHHTepecoBaiiiiBiMH b AamiBix pa6oTax, npocT- 
paiiCTBo npH3iiaKOB 6bijio orpamiHeno pii(|)poH 40 npn hohth paBHOM hx 
pacnpeAeJieiiHii no rpynnaM (Ta6ji. 9.2), H3 iihx 26 — KanecTBemiBie h 14 — 
KOJiiiHecTBeiiiiBie. 

^aAHM noacnemiH k neKOTopBiM npii3naKaM, npHBeAemiBiM b Ta6ji. 9.2. 

IlpH3HaK 2 — HMeioTCH b BHAy MeTacoMaTHTBi pa3iioTeMnepaTypiiBie. 

IIpH3HaK 17 — noA khcjibimii riiSpiiAiiBiMH nopoAaMH noApa3yMeBaeTca 
cepiia nopoA ot ra66po-AHopiiTOB nepe3 AnopitTBi k rpaiiHTonoAoSiiBiM 
nopoAaM. 

IlpH3HaK 18 — $opMa xonoJiHTa xapaKTepna a-'ih oSbeKTOB KJiacca 
«MecTopo®AeiiHH», p,jix Menee H3yHeiiiiBix oSbeKTOB npH3iiaK (JopMBi Menee 
onpeAeJieniiBiH, hciio tojibko, hto ajih iiepyAonociiBix xapaKTepiiBi nuacTOBBie 
jih6o AauKoo6pa3iiBie (JopMBi. 

IlpiI3HaK 19 — noA (OpynTIIBIIBIMII 6peKHHHMH» nOIIHMaiOTCH SpeKHIIH 
MariiaTimecKiix nopoA ne acerAa acnoro rene3iica, conpoBO®Aaiom,ne npoMBiin- 
jieiiiio-pyAOHocuBie HHTpy3iiii. 

IlpH3iiaK 25 — HMeeTCH b BiiAy npucyTCTBiie THTaHOMariieTiiTa 6e3 co6ct- 
uenHbix KpucTaJi.aorpacfjii’iecKHX jiii6o OKpyrJiBix (jbopM. 

IIpH3HaKii 26 ii 27 — HMeeTCH b BiiAy npHcyTCTBiie niippoTima h xaJibKO- 
ITIipiITa KaK B 3HaHHTeJILHB!X JiOJIHHeCTBaX, TaK It B aKpeccopiiBix. 

IlpH3HaKii — 20, 22, 23 h 26 — hoa hidkhhmh AH(|)(|)epeiiii;HaTaMH HiiTpy- 
3IIII HJIH HEJKIJIIMH ropiI30IITaMIt HOIIIIMaiOTCH HIIKpHTOBBie, TpOKTOJIItTOBBie, 
0JriiBHH-6H0TiiT0BBie, a TaK®e niiHtiiHe itoiiTaKTOBBie h TaKCHTOBBie ra66po- 
AOJiepitTBi. 























































































































































































































































































































T a 6 a n n; a 9.2 

Cnncois npiniiaKon, xapat!Tepii3yiom,i!x A:n(>;(>epeimiipoBaHHbie TpannoBhie hmtpv3hh 


n/n 


IIPH3HaKH 


1 

2 

3 

4 

5 

6 


8 

9 

10 

11 

12 


13 

14 

15 

16 

17 

18 
19 


20 

21 

22 

23 

24 

25 

26 

27 

28 
29 


30 

31 


32 

33 


34 

35 


36 

37 

38 


39 

40 


I. reoMZo-menmoHUHecKa.1 o6cmanoGr.a 

OBH3b niiTpy3nii c rjiyOiiHnMMii pa3JioMaMii 

I-Iajlimiie MGTaCOMaTIITOB B 3K30- II 3EA0K0BTaKT0BbIX 30HaX 

Iiannqiie cicapuoB 

IIpiicyTCTBiie AH<M>epeni;iipoBaHEbix cepiiii jiaB bo BMemaiomnx TOjnpax 
Haaiiaiie niiKpiiTOBbix 6a3aabT0B bo BMemaiomnx BynKanorennbix o6pa30Bannflx 
Hajiiiano cySmeaoqEbix TpamiOB bo BMemaiomiix ByjiKaHoreHHbix o6pa30BannHx 
TyiJraresao-jiaBOBaa TOJima ii EETpy3iiBBbie nopoAti 6a3aabTOHAnoro cocTaBa b hhhi- 
EeM 3K30K0ETaKTG 

KoErjiOMGpaTM, necqaEiiKii, enamel b eeskegm 3K30K0BTaKTe 
KapOoEaTEO-rjiriEHCTbiG nopoAti, aEniflpriT, rune b minineM 3K30K0ETaKTG 
Ty$orGEEO-jiaBOBaH TOJima ii nnTpy3iiBBbie nopoAM 6a3aabTonAnoro cocTaBa b Bepx- 
EGM 3K30K0ETaKTG 

KoErjiOMGpaTM, neCqanilKII, CJiaspbl B BGpXEGM 3K30K0BTaKTG 
KapOoEaTEO-rjiEEriCTbie nopoAM, aEriiApiiT, rnne b bgpxbgm 3K30K0ETaKTe 

II. DnympenHee empoenue uwnpy.jiieHbix meji 

XapaKTGp Aii$$epeupnpoBa**ocTii (tpgx- ii Asysnaennoe CTpoGiniG) 

IiajIIIEIIG EIIIKEIIX TaKCIITOBblX raOOpO-AOJIGpiITOB 
Hajiiiqiio BGpxBiix TanciiTOBbix raSSpo-AOJiGpiiTOB 
Iiajinnne niiKpiiTOBbix raOSpo-AoaepiiTOB 

II piICyTCTBIIG KHCJIblX ttlSpiIAEblX nOpOA B KpOBJIG IIETpy3Ilii 
OopMa HiiTpy3iiii (xoeojiiit min Apyran) 

Haanqiie (opynTHBBbix 6peKqnir>> b nepii<)pepiiqecKnx qaerax HETpy3iiii 
III. MuHepcuioeunecKue npu.3H.aKu 

/KejIG3IICTOCTb OJIIIBIIBOB BIIJKEIIX r0PE30ET0B (cpeAEIIG BGJIIlqilEbl). 
7KejIG3IICTOCTb OJIIIBIIBOB BGpXEIIX r0piI30ET0B (cpeAEIie BGJIIlqilHbl) 

IIpiicyTCTBiiG opToniipoKcena b eii/Khiix AinM)epenn,iiaTax iiBTpy3iiii 
OCEOBEOCTb EJiariIOKJia3a HIIIKHIIX r0piI30BT0B (cpGAIIIie BGJIIlqilEbl) 

Haannne OnoTirra 

IIpiicyTCTBiiG BGnpaBiuibiibix BbiAGJieBiiii TiiTaBOMarnGTiiTa 
HajiiiqiiG cyjib^iiAEoit BKpanjiGBEOCTii b eikkhiix ropii30ETax 
Hajiiiqiio cyjibcfiiiAEoi'i Bi-tpanaeiniocTii b BepxHiix ropii30ETax 
ITpouBJiGBiiG nnuibiioro opyAGEGima 
HajinqiiG cnanoaiiTa 

IV. JlempoxummecKue njmSHanu 


MarEG3iiaJibEOCTb npeAnoaaraeMoro iicxoAnoro pacnaaBa (no cpenneB 3 BemenEbiM 
nan cpGAniiM BGaiiqimaM b Bee. %) 

}Kejie3iiCT0CTb npeAnoaaraeMoro iicxoAnoro pacnaaBa (mob. %) 

(FeO+l<e,0 3 ) 

KeO+I'c,O 3 +MgO X10 ° 

CoAepiKaniie meaoqeii b npeAUoaaraeMOM iicxoabom pacnaaBe (Bee. %) 

IvaaiieBOCTb npeAnoaaraeMoro ncxoAEoro pacnaaBa (mob. %) K 2 0 

K 2 0+Na 2 0 X10 ° 

KpeMaeKiicaoTiiocTb (SiO, — b aTOMEbix KoanqecTBax) npeAnoaaraeMoro iicxoAnoro 
pacnaaBa 

meaoqnocTb-nncaoTEOCTb npeAnoaaraeMoro ncxoAEoro pacnaaBa (aT. %) 
Si0 2 +A1 2 0 3 


Na 2 0+K 2 0+Si0 2 +Al 2 0 3 

ycaouiibiii HOEEbiii noTeimnaa am npeAnoaaraeMoro ncxoAEoro pacnaaBa 
Marne3iiaabE0CTb naiiSoaee OoraTbix oaiimmoM ropii30HTOB (Bee. %) 

CTenenb MaraeoiiaabaocTii aanSoaee OoraTbix oaiiBimoM ropn30ETOB (Bee. %) 
MgO 

FeO+Fe,0 3 +i\lgO X100 

CoAepaianiie meaoqeii b sanOonee OoraTbix oanmiuoM ropii30ETax (Bee. %) 

Fe0+Fe 2 0 3 

CTenenb Anc()$epeEn;namin nuTpvsnii: Ak.c|)=( j- e Qj_jf e q 100) Bepxnnii 

/ FeO+Fe,0 3 \ 

AH$(J)epeEAnaT—l, —X1007 HinKunii AinM )e peun,naT 
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npn3HaKH 21 h 27 — nop; BepxmiMH ropn3oiiTaMH noniiMaioTcn 6e30Jin- 
BiiiioBBie h ojinBnncopep/Kamne ra66po-pojiepiiTBi, a Tamne ra66po-pnopHTBr 
n Bepxime TaKCirroBBie ra66po-pojiepiiTBi h ra66po. 

npn3HaKH 30—36 — pan npepnoaaraeMoro ncxopnoro pacnjiaBa ncnojib- 
30BaiiBi cpepneB3BemeHHBie hjih cpepime BeJiiininiBi no nnTpy3HHM, npiiBepen- 
iiBie panee b pa6oTe (IleTpojiorHH h nepcneKTHBBi..., 1978). 

ripii3iiaKii 37 — 39 — ynTeiiBi cpepmie copep/KaniiH no hiikpiitobbim h 

TpOKTOJIHTOBBIM HOpopaM. 

IIpH3HaK 36 — ycjioBHBiii hohhbiu noTenpuaji pan npepnoJiaraeMoro 
ncxopnoro pacnjiaBa paccniiTBiBajicn no MeTopime, npepjiojKeiinon 
B. A. JKapuKOBBiM (1967). 

IlpH3iiaK 40 — nop CTeneiiBio pniJxJepeHpHapHH nomiMaeTcn pa3iiocTb 
MejKpy K03$$HpneHTaMH (Jj pa k piio1 1n po b a ii ii h, BBinucneniiBiMH cooTBeTCTBen- 
uo pjin Bepxmix h nii/Kiiiix pin()(()epenn;HaTOB no iiMeioipiiMCH cpepmiM Bejiiran- 
naii (Bec.%). 

Ilocjie xapaKTepiiCTHKii Kaaiporo oSbeKTa bch Hiu(iopMan,iiH Sauia npn- 
Bepena k TaSninmoMy Biipy (cm. Tafia. 9.1), rpe ynasaiiBi na3BaniiH o6beKTOB 
n 3naneiiHH no KuHipoMy npii3iiaKy (Ha3Baniifl npii3iiaKOB ne npiiBopHTcn, 
a 6epeTcn nyMepapiia cooTBeTCTBeimo nampoMy npii3iiaKy b Ta6ji. 9.2). 
ApBiJiaxcnan HHTpy3HH B3HTa b pByx BapiiaiiTax: 

1) ApBiJiaxcnan — 6ojiee paimne pamiBie, ymiTBiBaioipiie npucyTCTBiie 
b iien m-iKpiiTOBBix ra66po-pojiepiiTOB (no MaTepnajiaM HHHFA); 

2) ApBiJiaxcKan-I — 6oJiee no3pniie pamiBie (0. A- ^ioikhkob) no MaTe- 
pnaJiaM 6ypemiH, ne oSiiapy/KiiBmero miKpiiTOBBix ra66po-poJiepiiTOB b cocTa- 
Be HHTpy3im. 

3aTeM 6 bijio anpuopno npoBepeno peaeBoe pasSiieime Bcex ncxopiiBix 
nnTpy3HH na rpynnBi b cootbotctbiiii c MacmTa6oM npoaBaeima cyabtjinpnoro 
Mepno-niiKejieBoro opypeneniia h ypoBiiaMii peTaabiiocTii (noppoSnocTbio) 
3Toro pa36neiiiiH. 

IlepBOMy ypoBino peTaJibnocTii cooTBeTCTByeT naii6oaee oSipee peaeBoe 
pa3peaeime Bcex iiMeioipiixca iiHTpy3ira na pBe rpynnBi: c npoHBjiennbiM opy- 
penenneM — «npopyKTHBHBie» (cooTBeTCTBeimo nowepa oSbcktob 113 

xa6a. 9.1 - 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 41, 42, 

44, 45, 46, 50, 52, 54, 55, 57, 61, 62, 63, 64, 65, 66, 67, 68) n neiipoHBaen- 
iibim opypeiieinieiu —«nycTBie» (38, 39, 40, 43, 47, 48, 49, 51, 53, 56, 
58, 59, 60). 

BTopoMy ypoBino pexaabiiocxii cooTBeTCTByeT peaeBoe pa3peaenne Bcex 
HHTpy3HH c npoHBJieimbiM opypenenneM (npopyuxiiBiiBie) na rpynnBi: c npo- 
MBinuieniiBiMH MacmxaSaMii opypenemiH — «Mecxopo/Kpeiiiia» (1, 2, 3, 4, 5, 
6, 7, 8, 9, 10, 11, 12, 33), c nenpoMBinuieiiiiBiMH MacmxaSaMii opypeiieimn — 
«pyponpoHBJieniiH» (21, 23, 25, 28, 32, 34, 35, 36, 37) h na rpynny «neii3Becx- 
iibix» oSbeKTOB oTHociiTejibiio hx copTiipoBKii na Mecxopo/Kpeima h pypo- 
npoHBJieniin (13, 14, 15, 16, 17, 18, 19, 20, 22, 24, 26, 27, 29, 30, 31, 41, 44, 

45, 46, 50, 52, 61, 62). 

TpeTbeMy ypoBino pexaJiBHocTii cooTBeTCTByeT peaeBoe pa3peaenne Bcex 
MecTopo/Kpeniiii na rpynnBi: KpymiBie «6oaee 3iianiiMBie» (1, 2, 3, 4, 5), Mea- 
Kiie —«Meiiee 3iiamiMBie» (7, 8, 9, 10) n «nen3BecxnBie» oxnociixeabiio axoro 
pa3peaeinia (6, 11, 12, 33). 

ITepBaa 3apana — pa3peaemie pypiiBix n nepypiiBix TpannoBBix 
HHTpy3HH. 

BBipejieniiBie b cooTBeTCTBim c nepBBiM ypoBiieM peTaJibnocTii pBe rpynnBi 
HHTpy3Hn 6 bijiii npepcxaBaeiiBi nan pBa KJiacca axaaomiBix oSbeuxoB: «npo- 
pyKTHBiTbTe» (nepBBTU KJiacc) h «nycTBie» (Bxopoii KJiacc). B nepBBiii KJiacc 
Bonuiii 55 oSbeKTOB, bo BTopoii — 13 (cm. Ta6a. 9.1). 

Iloppo6iioe pememie axon 3apaan H3JiO/Keiio b pape pa6or (KapSbimeB 
ii pp., 1978; BaciiJibeB n pp., 1974), otmotiim tojibko, axo pemaaacb ona b xpn 
nocaepoBaxeabiiBix 3Tana. Ha nepBBix pByx axanax HinJopMaxiiBiiaa cucTeMa 
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npH3HaK0B ycTaHaBJiiiBajiach Me- 
to/];om pejieBon iiTepapiioHHOH 
KJtaccH(|)HKai],nH, Ha TpeTteM — 

TeCTOpHBIM MeTOflOM, c yneTOM 
AJIHH TeCTOpOB. 

riepBan cncTewa npn3HaKOB 
6biJia nojiyneHa H3 hcxoahoto 
HHCJ ia npn3HaKOB — 25 KanecT- 
BeHHBIX H 14 KOJIHHeCTBeHHBIX. 

Pa3flejieHne o6i>eKTOB nepBoro h 
BT oporo KJiaccoB oKa3ajiocb Ma- 
JI03(|)(J)eKTHBHBIM (npil W x/U = 

= Wn/i> 0,05 npaBHJiBHBix ot- 
BeTOB 74%). B CBH3H C 3THM 
nojiyHeHHyio cncTeMy npn3HaKOB 
HeT OCHOBaHHH CHHTaTB HH(J)Op- 
MaTHBHOH. 

Ha btopom 3 Tane 6 biJia cAe- 
JiaHa nonBiTKa yjiynniHTb pa3Ae- 
jieHne 3TajiOHHBix oS^eKTOB KJiacca «nposyKTUBnHe>:- ot KJiacca «nycTbie». 
MH^opMapnH 06 o 6 T>eKTax 6 biJia npnBefleHa k eflHHOMy ypoBHio — 6 nnap- 
HOMy BHfly («1» — npH3HaK BBinojineH, «0» — npn3naK He BBinojineH, npo- 
HepK — HH^OpMapHH OTCyTCTByeT), T. e. flJIH KOJIHHeCTBeHHBIX flaHHBIX 6biji 
BBipaSoTan KOfl — pa3flejiHiom,aH rpannpa 3HaneHHH ajih KaiKAoro kojih- 
HecTBeimoro npii3HaKa, Ha OCHOBaHHH KOTopon 3HaHeHiiH, HaxoAHmnecH no 
oflHy CTopony rpaHnpBi, npHHHMajmcb 3a «1», a no Apyryio — 3a «0». 06- 
ih,hh koa KOJinqecTBeHHBix npH3HaKOB npHBeAeH b Ta 6 ji. 9.3, rAe a — ycjio- 
BHe Hax 0 /KA 6 HHH 3HaneHHH npii3HaKa no Ty hjih Apyryio CTopoHy rpaimpbi, 
b — cooTBeTCTByiomee 3naHeHne «1» hjih «0». 

^jih KOAnpoBaHHH KOjmnecTBeHHBix AasHBix ncnoJib30BajiCH MeTOA pejie- 
Boro KOAnpoBaHHH, ociiOBaHHBm Ha npnHpnne nojiyneHHH MaKCHMajibHoro 
HHCJia pa3JiHHHii a^h o6 , beKTOB pa3HBix KJiaccoB (J^MHTpneB h Ap., 19756). 
I(ejieBoe KOAnpoBanne, no cymecTBy, HBJiaeTCH HanaJioji b pemeunn 3aAann 
pa3AejienHH KJiaccoB h nacTO no3BOJiHeT ycmraTb sto pa3Aejieime 3a cneT yBe- 
jranennH nep pa3JiHHHH a.ih paAa o6b6ktob pa3HBix KJiaccoB npn nepeBOAe 
KOJinnecTBemiBix npn3naKOB b 6nHapHBie. Otmcthm, hto ncnojib3yeMBie 
MaTeMaTHnecKne npopeAypBi Ha btopom 3Tane ne 3aBncHT ot nanpaBJieHHOCTn 
KOAnpoBaHHH, t. e. Ha pe3yjibTaT peraeHHH He BjinneT, KaKaa rpaAapna npn- 
3naKa o6o3HaneHa «1» n KaKaa «0». nocae KOAnpoBaHHH KOJinnecTBeHHBie 
npH3naKn 6 bijih npHBeAenBi b Ta6jinHHyio $opMy (Ta6ji. 9.4). 

nojiyneiiHaH Ha btopom 3Tane (pnc. 9.1, Ta6ji. 9.5) cncTena npn3HaKOB 
AaeT jiynmee pa3AeJieHne STajiOHHBix o6T>eKTOB (npn Wim = W n/i > 0,05 
npaBujjBHBix oTBeTOB 90%). B CBH3H c 3thm 6yABM cHHTaTb nojiynenHyio CHC- 
TeMy npH3naKOB HHijpopMaTHBHOH. B nojiyneHHyio cncTeMy bohijio 6oJibinoe 
KOJinnecTBO npn3HaKOB: 15 KanecTBeHHBix n 11 KOJiiraecTBeHHBix, npn hohth 
paBHOM nx pacnpeAejieHHH no HHiJopMaTHBHOCTH BnyTpn cncTeMBi (Ha pnc. 9.1 

npiianaKH pacnojioateHBi b nopHAKe yMeHbmennH 3HaneHHH HHfjpopMapnoHHHX 
26 

BecoB Pj, rAe ^ Pj = 1)- HenHiJiopMaTHBHBiMH hbjihiotch npn3HaKn, He no- 

naBmne b ciicTGMy (P } = 0), sto Honepa 4, 5, 10, 15, 16, 18, 19, 25, 28, 29, 
31, 38, 39 (cm. Ta6ji. 9.2). 

Ha CJieAyiomeM, TpeTbew, STane, yanTBiBaa oco6eiiHOCTH MaTeMaTnneCKo- 
ro MeTOAa (orpaHnnenne na KOJinnecTBO npH3HaKOB, CBH3aHHoe c bo3mojkhoc- 
thmh 3BM), abh pa3AejieHHH o6T>eKTOB KJiacca «npoAyKTHBHBie» n «nycTbie» 

— K 03 $$hah 6 ht npeAnoKTeniiH nepBoro KJiacca rio cpaBHenmo co bto- 
ptui, cootbctctbchho PFjj/j (KapStimeB II AP-, 1978 ). 


Ta6.iHKa 9.3 
Ofiipiiii koa fljui Koaii’secTBeHHbix npii 3 naicoi! 


HoMep 



HoMep 



npn- 


b 

flpH- 



BHawa 



3na«a 



20 

<29 

i 

34 

<791 

1 

>29 

0 

>791 

0 

21 

<59 

1 

35 

>926 

1 

>59 

0 

<926 

0 

23 

>67 

1 

36 

<196,7 

1 


<67 

0 

>196,7 

0 

30 

> 6,9 

1 

37 

>8,31 

1 

<6,9 

0 

<8,31 

0 

31 

<46,2 

1 

38 

>59,3 

1 

>46,2 

0 

<59,3 

0 

32 

<2,76 

1 

39 

< 2,38 

1 

>2,76 

0 

> 2,38 

0 


>14,4 

1 

40 

>13 

1 


<14,4 

0 

<13 

0 


10 * 


139 



T a 6 Jl xi i; a 9.4 

KoJiiiiecTBeHHwe npnsHaKii noc.'ie peJienoro KofliiponamsH 












































OKOH’ianiie t a 6 ji h n; ti 9.4 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 



14 

15 

53 

i 


1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 


56 

0 
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0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

1 

58 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

59 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

60 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 


Sbijiii b3htbi H3 noJiyneinioii na BTopoM 3Tane HinJopMaTiiBiion ciiCTeniBi nep- 
BBie b nopaAKe HinJiopMaTiiBHocTii 22 npii3iiaKa. J^ajiee na ocnoBe Teciopnoro 
MeTOfla c yneTOM ajiiiii TecTopoB 6biJia nojiynena cucTeMa npn3iiaKOB 
(cm. puc. 9.1, Ta6ji. 9.5), KOTopan no3BOJiiiJia pa3flejniTb o6 r beKTBi pa3HBix 
KJiaccoB noHTii Tan Hie, Kan n nepBan iiinJopMaTiiBHaH cucTeMa (npn 
Wi/u = Wnn >0,05 omnSKa cocTaBima 13%). Ilpn 9tom pa3AejiHioT 
oSBenTBi JiynmiiM o6pa30M TecTopiiBie naSopBi, cocTOHipiie H3 dhtii ii mecTB 
npii3iiaKOB. ITojiyBeiiHaH b 3tom CJiynae cucTeMa npii3iiaKOB HBjineTCH TaK/KB 
nii(|)opMaTiiBHon. HiiTepecuo otmctiitb, hto pacnpeAeJieime npii3iiaKOB no 
iimJiopMaTiiBiiocTii KaK b nepBoii, Tan ii bo BTopoii ciiCTeMax onenb noxome 
(K03(|)(|)iin;iieHT KoppejiHpiiii Me>KAy mnJiopMaiiiioiiiiHMii BecaMii npii3iiaKOB 
?• = 0,937), HecMOTpn na to, bto nojiyneiiBi oiiii 6bijiii pasiiBimi MaTeMara- 
necKiiMii MeTOAaMii. 

B AaJibiiennieM o6cy>KAaioTCH npii3iiaKii b cbh3ii c HinJopMaTiiBiion ciiCTe- 
moh, nojiynemion na BTopoM 3Tane n AaBmefl Jiynmee pa3AeJiemie oSboktob 
pa3IIBIX KJiaCCOB. 

C neTpoJiomnecKou tobkii 3peiniH 3HaniiTejibiiaH pojib pnAa npii3iiaKOB 
b pa3AeJieHim «npoAyKTiiBHBix» ii «nycTBix» HHTpy3im oneBiiAna ii naxoAHT 
oSiiHCHeiiiie. 

PaccMOTpiiM, nanpiiMep, npii3iiaK 27 — iiajiiinne cyjibiJniAHon BKpanjien- 
II0CTII B BepXHIIX ropiI30IITaX IIHTpy3Iin. IlpiI3HaK HBJIHeTCH npHMBIM HOIICKO- 
bbim, ii c 3Ton tobkii 3peniiH noiiHTiia ero neoSxoAHMocTb n BeAyman pojib b 
iiinJopMaTiiBiion CHCTeMe. SnaniiMocTb Aannoro npii3iiaKa cmienajiacb panee 
ii ApyniMii uccjieAOBaTejiHMii (roAJieBCKiiil, 1959; PoroBep, 1959; 3ojioTyxnn, 

T a 6 ji im a 9.5 


IlH^)opMau;noHHbie Beea npn3HaK0B 


Hoiviep 

npH3nana 

**5 

pH 

j 

pill 

HoMep 
ni m 3 ii ana 

pl 

7 

p f 

pin 

7 

27 

0,140 

0,145 

0,00 

22 

0,032 

0,033 

0,004 

13 

0,071 

0.065 

0,017 

2 

0,030 

0,022 

0,00 

32 

0,060 

0,062 

0,00 

8 

0,025 

0,039 

0,00 

21 

0,056 

0,059 

0,007 

20 

0,024 

0,042 

0,006 

37 

0,056 

0,053 

0,00 

14 

0,023 

0,012 

0,008 

40 

0,050 

0,052 

0,00 

34 

0,023 

0,036 

0,160 

17 

0,049 

0,058 

0,00 

30 

0,022 

0,037 

0,00 

12 

0,048 

0.059 

0,017 

6 

0,020 

0,034 

0,00 

35 

0,045 

0,037 

0,00 

9 

0,019 

0,019 

0,015 

36 

0,042 

0,034 

0,011 

7 

0,014 

0,00 

0,00 

3 

0,039 

0,025 

0,110 

11 

0,012 

0,00 

0,00 

33 

0,039 

0,044 

0,035 

24 

0,012 

0,00 

0,00 

23 

0,036 

0,032 

0,235 

26 

0,012 

0,00 

0,00 

28 

0,00 

0,00 

0.039 

5 

0,00 

0,00 

0,006 

4 

0,00 

0,00 

0,006 

19 

0,00 

0,00 

0,257 

31 

0,00 

0,00 

0,056 

38 

0,00 

0,00 

0,004 





39 

0,00 

0,00 

0,004 


II p h M e a a h ii e. P \ — iiH#opjiamiOHHuii nee npnaHaKa e nepBOii aanane, nojiyaeHHbiii Ha bto- 
Pom STane MeTonoM peJieBoii iiTepamioHHofi K.iaccnfmKamm; — HHfjopsiamiOHHbiii Bee npn 3 HaKa b 

nepBoii 3 anaae, noJiyneHHbiii na TpeTbesi 3 Tane recTopHbiM mcto^om; Ppl— iiH({iopMamiOHHbiii Bee npii- 
3 HaKa bo BTopoii aaaa'ie. 
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Puc. 9.1. Pacnpefleaeniie npn3HaK0B no jin^opMaTiiBeocTH b nepBOft (7) n BTopofi 
(2) 3aflane. Pj —HH^opMapnonHMii Bee npii3HaKa. 
a — npn 3 HaKn, noaiyaemiLie Ha btopom 3Tane, 6 — Ha Tpeibew O'S'anc. 


1964a; Cmiiphob, 1966; HBanoB h flp., 1971; h ap-)- B to me BpeMH najiimne 
cyjiBiJuAiion BKpanjieniiocTii b Bepxniix ropii30irrax HHTpy3iin — 3 to neAoc- 
TaTo^noe ycjioBue, mto6bi yBepeimo OTiiecTii Aannyio HiiTpy3ino k KJiaccy 
«npoAyKTHBHi)ie». flaHHHfl npn3iiaK ne BcerAa MomeT 6bitb npoHBJien hjih o6- 
napymen na pyAiiOM oSBeKTe (cm. Ta6ji. 9.1, noMepa oSbcktob 29, 45, 63, 
64, 65, 66 h 50, 52). KpoMe Toro, on MomeT 6 bitb npouBjieii ii na «nycTbix» 
HHTpy3HHX (cm. Ta6ji. 9.1, Bojuiyrypac, AiiaKiiTCKaa), b hibkiihx nacTHX koto- 
pBix ropa3Ao name BCTpenaeTCH cyjib(|)iiAHaH BKpanjieimocTb (npii3naK 26), 
SjiaroAapa neMy otot npii3iiaK (26) MajioiiinJjopMaTHBen b cpaBnenira c o6cy>K- 
AaeMBiM npn3iiaKOM 27. 

TaKHM o6pa30M, mto6bi pa3JinnaTb naii6ojiee yBepeimo pyAHBie niiTpy- 
3hh ot nepyAHBix, b HiitJjopMaTHBiiyio CHCTeMy 6biji BKJiioMen b Aonojiiieniie k 
npii3iiaKaM 26 n 27 pejiBin paA Apyrux xapaKTepiiCTimecKiix npii3iiaKOB. 

Oahiim ii 3 rjiaBHBix no neTpojionmecKoii 3iianiiM0CTH HBjmeTCH xapaKTep 
AIIcJj cjie p e ii ii,ii p o b a II ii oc th HiiTpy3Hii (npii3iiaK 13). 3ivmiipiinecKii ii3BecTiio, mto 
AOBOJ ibiio nacTo cyjibtJniAnoe MeAno-iiHKejieBoe opyAeiieime npiiyponeno k 
iiaiiSojiee AH<J )( 3? e P eiII] . II P 0BaiIIIbIM niiTpy3HHM, ii na 3 to HMeioTCH cboii reneTii- 
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"qecKne npHHirabi, KOToptie pa3HBie nccjieAOBaTejin oSihchhiot no-pa3HOMy 
(roflneBCKHH, 1959; PoroBep, 1959; 3ojioTyxnn, 1964a; BiuieiiCKiin n sp.. 
1964; h Ap.)- 

y^iiTBiBan Ha6jiioAaiom,yiocH 3aBHCHM0CTb opyAeiieiiHH n xapaKTepa ah$- 
(|)epeBin,IipOBaBIBIOCTII HHTpy3HII, MOIKHO CBH3aTb BOeAHHO pHA npH3IiaKOB 

(cm. Ta6n. 9.1, 9.2, noMepa 30, 32, 33, 34, 35, 36, 40), xapaKTepii3yiom,nx 

XHMH3M HIITpy3HH B n,ejIOM, KOTOpBIH CKa3BIBaeTCH Ha BH3KOCTH poAoiianajib- 
Hon MarMBi h cooTBeTCTBemio na xapaKTepe h bo3mo/kiiocth ee Aii(|)(|)epeHn,iia- 
n,ira. G npoqeccoM AH$$epenn;nan;mi BiieApHiomencH MarMBi CBH3an n pnA Apy- 
xmx npH3iiaKOB, xapaKTepH3yiom;iix MarHe3najibH0CTb naiiSojiee SoraTBix 
OJIHBHIIOM ropH30BITOB (npiI3IiaK 37) II COCTaB MIIIiepaJIOB H3 3TIIX ropiI30IITOB 
{npn3HaKn 20, 22, 23), a TamKe /Kejie3iiCT0CTb ojiiibhiiob Bepximx ropn3on- 
tob (npn3iiaK 21). 

HiiTepecHo oTMeTHTb, hto npiicyTCTBne MeTacoMamTOB b pejioM 
(npn3iiaK 2) HBJiHeTCH Majiopa3jniHaioin;iiM npii3naKOM, BKJiioHeiniBiM b ninjop- 
MaTHBiiyio cucTeMy b KanecTBe Aonojuiirrejibiioro ajih pa3JiHHiiH orpainiHen- 
noro KOJin^iecTBa o6T>eKTOB. Hajiimiie BBicoKOTeMnepaTypiiBix MeTacoMaTHTOB- 
CKapnoB (npii3iiaK 3) — TaKJKe Majiopa3JiiiHaioin,iiH npii3naK, ne xapaKTep- 
IIBIH AJIB npOAyKTIIBIIBIX oSbeKTOB. OAHaKO 9TOT npiI3IiaK — OAIIH H3 CaMBIX 
Hii(|)opMaTHBiiBix ajih pemeiniH cjieAyiom,en saAami o nepcneKTiiBiiocTU «npo- 
AyKTHBHBix» HHTpy3iiH (npn3iiaK «iiajnraiie CKapHOB» BBinojiiien na Bcex «6o- 
nee 3HannMbix» oEmeKTax — cm. Ta6ji. 9.1, noMepa oSbeKTOB 1, 2, 3, 4, 5). 
BiienniHH npoTHBopGUiiBan opeima 3Toro npn3iiaKa B03iniKaeT 3a cneT 
Majioro KOJiimecTBa «nan6ojiee 3HaHHMHx» o6beKTOB na o6m;eM (Joiie «npo- 

AyKTHBIIBIX». 

ripncyTCTBiie hiijkhiix TaKciiTOBBix ra66po-AOJiepHTOB (npii3iiaK 14) 
HBJiHeTCH aMHIipiineCKIIM npiI3IiaK0M, XapaKTepiIBIM AJIH pyAOIIOCIIBIX IIIITpy- 
3nii. HiiTepnpeTapiiH CBH3H TaKciiTOBBix ra66po-AOJiepiiTOB ii opyAeneiinn y 
pa3HBix uccjieAOBaTejien pa3JiiiHiia. Hamii npeACTaBJieiniH (3ojioTyxiiH, 
1964a; 3ojioTyxim n AP-, 1975) ocuoBBiBaioTCH na tom, hto TaKCiiTOBBie nopo- 
Abi ii ra66po hbjihiotch ropii30HTaMii nerMaTOHAOB, reiiepnpyiomnx pyAonoc- 
HBie pacTBopBi. TaKiiM o6pa30M, naMenaeTCH reiieTimecKaH CBH3b MeiKAy 
ropii30HTaMii TaKciiTOBBix nopoA h ra66po n cyjib(]mAHBiM opyAeiieiineii 
(noApoSnee AamiBin Bonpoc paccMaTpiiBaeTCH b cnepnajibiioM pa3Aejie stoh 
MOHorpaiJiiii). 

IIpiicyTCTBiie kiicjibix ruSpiiAiiBix nopoA b Bepximx nacTHX pyAonociiBix 
HHTpy3im (npii3iiaK 17) KOCBemio CBiiAeTejibCTByeT o AH(()$epeiin,iipoBaHHOM 
xapaKTepe HiiTpy3iin. Panee yme yKa3BiBajiocb (3ojioTyxiiH, OjienmiKOB, 1963; 
3ojioTyxini, 1964a; ^aMiraoBa, 1956), hto KiicjiBie rn6piiAiiBie nopoABi no- 
hbjihiotch b pe3yjibTaTe B3aHMOAencTBHH Bepximx peaKn,HoiiHo-cnoco6HBix 
AH(|)(()epeiin;iiaTOB iniTpy3im c ocaAoniion TOJimeil BMemaiomrix nopoA. 

Pojib pnAa npH3iiaKOB, otiiochih;iixch k jmTOJionmecKOMy cocTaBy BMe- 
m,aiom,iix TOJim,, b pa3AejieHim pyAHBix n nepyAUBix miTpy3im ne coBceM nciia 
(cm. Ta6ji. 9.2, npii3iiaKii 6, 7, 8, 9, 11, 12), xoth moikho npeAnojioiKiiTb, hto 
nx xiiMHHecKim COCTaB n $ii3HHecKiie CBOHCTBa Mornn BJiiiHTb na npoqecc 
oca/KAeiiiiH pyAiioro BemecTBa. 

HeKOTopBie npii3HaKii iieini(()opMaTiiBiiBi b pemeiiini 3aAaHn pa3AejietiHH 
pyAHBix ii nepyAHBix iiHTpy3iiii jiii6o b pe3yjibTaTe nx Majioro pa3BHTHH na 
oSbeKTax (npii3HaKii 10, 15, 28, 29), jiii6o naoSopoT — b pe3yjibTaTe 6ojibmo- 
ro pa3BiiTiiH iix na Bcex o6i>eKTax (npii3iiaKii 1,25). 

HeiiiitJiopMaTiiBHocTb pnAa Apyrux npHsiiaKOB (4, 5, 16, 18, 31, 38 n 39) 
o6i)HCHHeTCH nx Ay6jinpyiom;en pojibio no OTHoraeiiino k 6ojiee chjibhbim npii- 
3iiaKaM (30, 33, 34 11 37). 

To, hto npii pemeiiini nepBon saAaHU Majionii(()opMaTiiBiiBiMH hjih Henii- 
(JjopMaTiiBiiBiMii 0Ka3ajnicb TaKiie BaiKiiBie MHiiepanoriiHecKiie 11 neTpojiom- 
necKiie npii3HaKH, KaK iiajnrane >KHJibiioro opyAeiieiniH (npn3iiaK 28), npn- 
cyTCTBne Aii$$epeiin,iipoBaiiHBix cepiiil JiaB 11 niiKpiiTOBBix 6a3ajibTOB (npn- 
3iiaKii 4 n 5), najiiiHiie niiKpiiTOBBix, Bepximx h HiiiKimxTaKCHTOBBixra66po- 
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T a 6 ji h n a 9.6 


CpaBHeHne «npoflyi;TiiBHbix» h «nycTMX» oo bcktob no pnpy HeiiHt|)opMaTHBm.ix n i!H(j>opMa- 

TnBHblX npiI 3 HaK 0 B 


KJiacc 

Hojiep 

OlTjeK- 

Ta 

06T.CKT 

28 

4 

5 

14 

I 

15 

IP1I3 

16 

Han 

18 

I 

26 

2/ 

1.1 1« 

21 


i 


i 

1 

i 

1 

i 

1 

1 

i 

i 

1 

1 

1 


2 

! BepxneTajiHaxcKaa 

i 

1 

i 

1 

i 

1 

i 

i 

i 

1 

1 

1 


3 

t 

i 

1 

i 

1 

i 

1 

1 

i 

i 

1 

1 

1 


4 

l 

i 

1 

i 

1 

i 

1 . 

1 

i 

i 

1 

1 

1 


5 

HopiIJIbCK-1 

i 

1 

i 

1 

i 

1 

1 

i 

i 

1 

1 

1 


6 

MaiiTyp 

0 

1 

i 

1 

i 

1 

1 

i 

i 

1 

1 

1 


7 

Topa Mepnaa 

0 

1 

i 

1 

0 

1 

1 

i 

i 

1 

1 

1 


8 

Fopa 3y6 

0 

1 

i 

1 

0 

1 

1 

l 

i 

1 

1 

1 

a 

9 

HopiIJIbCK-1 ] 

0 

1 

i 

1 

1 

1 

1 

i 

i 

1 

1 

1 


10 

HiiHineTajinaxcKaH 

0 

1 

i 

1 

0 

1 

1 

i 

i 

1 

1 

1 

5 

11 

11 Manrpa 

0 

1 

i 

1 

1 

1 

1 

i 

i 

1 

1 

1 

n 

18 

ApujiaxcKaa 

0 

1 

i 

0 

1 

1 

1 

i 

i 

1 

1 

1 

£ 

33 

Hanoxo3 

0 

1 

i 

1 

0 

1 

1 

i 

i 

1 

1 

1 

% 

44 

MaKyc 

0 

1 

1 

0 

1 

1 

1 

i 

i 

0 

1 

1 


61 

BopTOBaa 

0 

1 

i 

1 

0 

1 

0 

i 

i 

0 

1 

1 


62 

XaHapcitaa 

1 

1 

0 

1 

1 

1 

1 

i 

i 

1 

1 

1 


63 

IlacHHCKO-BojioroaancKaa 

0 

1 

1 

0 

0 

1 

1 

i 

0 

1 

1 

—‘ 


64 

3ejieHaa TpiiBa 

0 

1 

1 

1 

0 

1 

1 

i 

0 

1 

1 

1 


65 

BepxneTyjiaeKTaaccKaa 

0 

1 

1 

0 

0 

1 

] 

i 

0 

1 

1 

1 


67 

ApbuiaxcKaa-1 

0 

1 

1 

0 

1 

1 

1 

i 

1 

1 

1 

1 


68 

HiDKiienopiiJibCKaa 

0 

1 

1 

1 

0 

1 

1 

i 

1 

1 

1 

1 



38 

Bojuivrypac 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 


39 

MbiHHbiiicKaa 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


40 

AnaKETCiiaa 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 


43 

yjiaxan-XaH 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

47 

XyurTyKyecKaa 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 


48 

AjiaMpiKax Boctohhhii 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

49 

AjiaMAHtax SanapiiLiii 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1—— i 

51 

fliKeKiiima 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

— 


53 

BoTyo6na 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

— 


56 

MaprynojibCKna 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 


58 

A6ancKHii chjiji 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 


59 

TojICTOMblCOBCKIlii CHJIJI 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


GO 

Ha/iyiicKj!) i cnjin 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AOJiepiiTOB (npii3HaKii 14, 15, 16) h 

$opMa HiiTpy3im 

(npii3iiaK 

18), CBII- 


AeTejibCTByeT o tom, hto HH^opMaraBHaa ciiCTeMa npii3naKOB MOHieT 6tiTb 


ncnojib30Bana b ochobiiom ajih nporno3HpoBaiiHH «npoAyKTiiBHocTii» niiTpy- 
3 it it 6e3 3iiaiiHH 3thx npii3iiaKOB na o6i>eKTax. ^pyrnMH cnoBaMH, o6n:apy- 
iKeinic 3thx npn3naKOB na oSbeKTe hohth npHMO CBHfleTe.BbCTByeT o ero npo- 
flyKTHBHOCTH. B Ta6jl. 9.6 BHHHCaHLI «npOAyKTHBHbie» oSbeKTH, B KOTOpblX 
npoHBJienbi AamiBie npn3]iaKii (xoth 6bi neTBipe H3 hhx) ii ho kotophm o6i>eK- 
TBI HeTKO OTJIHHaiOTCH OT «HyCTBIX». HlITepeCHO, HTO B OCHOBIIOM 3TO CIIJIbHO 
niy$$epeHijHpoBaHHBie, niiTpy3HH (npn3iiaK 13), ajih kotopbix xapaKTepHo 
najiHHiie cyjiB^HflHoii BKpanjieHiiocTii b hhjkhhx h Bepximx ropn3oiiTax 
(npn3HaKH 26 n 27), iiajniHiie cySmejioHHBix TpannoB (npn3iiaK 6) n noniUKeii- 
naa Hiejie3iiCT0CTb ojihbhiiob Bepximx ropii30HTOB (npii3iiaK 21). Kpoivie Toro, 
SojibmaH nacTb nx — HiiTpy3Hii H3 HopiuibCKoro paiiona h, Kan npaBHJio, 
xopomo H3yHeiiiiBie oSbeKTBi (cpeAH hhx Miioro MecTopoiKAemm). 

TaKHM o6pa30M, ecjin BBiAejuiTb o6beKTBi H3 Been nx coBOKyniiocTH, 
na kotopbix npoHBJieiiBi npn3iiaKH 28, 4, 5, 14, 15, 16 n 18 (cm. Ta6ji. 9.6), 
to ohh o a ii ii yme MoryT pa3AejniTb oSbeKTBi na «npoAyKTiiBHBie» n «nycTBie». 
Ho, k co>KajieHHio, Ha mhoihix oSbeKTax stii npii3HaKii ne bbihojiiihiotch h 
npuxoAHTCH iicnojib30BaTb MHoro Apyrux npii3iiaK0B. 

BTopaa 3aAa'ia — onpeAejieime nepcneKTiiBiiocTii pyAonociiBix Tpan- 
HOBBIX HHTpy3HH. ^JIH pemeilHH 3aAaHII BBIAeJieiHIBie B COOTBeTCTBIIII co BTO- 
pBIM II TpeTbllM ypOBIIHMH A6TajIbIIOCTII Tpil rpyHHBI HpOAyKTHBIIBIX HHTpy3HHl 
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6bijih npeACTaBjieiiH KaK Tpn nocjieAOBaTejibiiBix KJiacca aTajioHHBix o6i>eKTOB, 
narb ii3 KJiacca «6ojiee 3HaKHMBix» MecTopoHiAeimn, aeTBipe 113 KJiacca «Menee 
siiaKHMBix? MecTopo/KAemifl, A6bhtb H3 KJiacca pyAonpoHBjieHiiii, cootbctct- 

Beimo iioiiepa oGbeKTOB 1, 2, 3, 4, 5; 7, 8, 9, 10; 21, 22, 23, 25, 28, 
32,34, 36, 37 (cm. Ta6ji. 9.1). OcTajibiiBie 37 oGbcktob npeACTaBjieiiBi b 
KanecTBe npo6. 

IlpeACTOHJio naiiTH Tanyio HinJopMaTiiBiiyio CHCTeny npii3iiaKOB, KOTopaa 
no3BOJiHJia Gbi nponoppiionajiBHO KOJinaecTBemiBiM 3iiaaeiinaM pejieBoro npn- 
3IiaKa (^n + i B Ta6jl. 9.1) pa3ACJIHTB o6 r BeKTBI-3TaJIOHBI pa3IIBIX KJiaCCOB II 
oGbcahuhtb (TpeSoBamie oAiiopoAiiocTii) 3tii oGbeKTBi BiiyTpii CBoero KJiacca. 

noApoSnoe pemeirae 3Toii 3aAaaii H3JiojKeno b paGoTax (KapGBimeB, 
BnmaeB, 1976; KapGBimeB ii AP-, 1978), otmsthm tojibko, hto pemajiacB 
ona MeTOAOJi pejieBon iiTepapiioHHoii KJiaccHtJiiKapHii 6e3 H3MeneiiHH 
iicxoAiioii HinJopMapiiii, t. e. KOJiiiaecTBeiniBie npii3iiaKii ne npiiBOAmmcB 
k GmiapiioMy BHAy- 

IIpn3iiaKH «HajniKHe Ghothtr)), «npiicyTCTBiie iienpaBHJiBHBix BBiAejieiiHii 
TiiTaiioMarHeTiiTa» ii imajiiiaiie cyjibfJuiAiion BKpanjieiiHocTii b iihjkiihx ii Bepx- 
hiix ropn3oiiTax iiHTpy3im» lie ncnojib30BajniCb ajih pa3Aejieiiiia KJiaccoB, 
TaK KaK ohii npiiiiiiMaioT oAHiiaKOBBie siiaaeima na Bcex STajiomiBix oGbeKTax 
II HBJIHIOTCH KpiITepneM oGlAHOCTII AJia 3THX 3TaJIOIIHBIX oGbeKTOB. 

B HinjpopMaTHBiiyio ciicTeMy npii3iiaKOB Bomjra 19 npH3iiaKOB (10 Ka- 
KecTBeiuiBix ii 9 KOJiiiKecTBeiniBix), npii stom pacnpeAeJiemie npH3iiaKOB b 
CHCTene iiepaBiioMepno (cm. TaGji. 9.5, piic. 9.1). 50% HH^opMapHH o nepc- 
neKTHBiiocTii oGbeKTOB coAepmaT Asa npii3iiaKa: najiHaiie «3pynTHBiiBix GpeK- 
hiih» b nepH^epnaeCKiix aacTax HHxpy3Hii (TaGji. 9.1 ii 9.2, HOMep 19, Pj = 
= 0,257) ii ociioBiiocTb njiarnoKJia3a iihjkiihx ropii3oiiTOB HHTpy3iin (noMep 
23, Pj = 0,235); 25% HinJiopMaAHH o nepcneKTHBiiocTii coAepmaT cjieAyiom,iie 
ABa npii3iiaKa: KpeMiieKiicjioTHOCTb npeAnojiaraeMoro iicxoAnoro pacnjiaBa 
(noMep 34, Pj = 0,16) n iiajuiKHe CKapnoB (noMep 3, Pj= 0,11); ocTajibiiBie 
25% iiiKjiopManHH coAepiKaT 15 npimnaKOB. 

Ilpii pemeHHH stoh BTopoii 3aAaaii npn3iiaKH iiajiHHiia CKapnoB (noMep 3) 
ii «3pynTiiBHBix 6peKKHH» b nepinjiepHHecKiix aacTax HiiTpy3Hii (noMep 19) 
naiiGojiee oTBeTCTBeiuibi 3a pa3Aejienne «6ojiee 3HaanMBix» MecTopojKAeiiiiii ot 
«Menee 3iiaaHMBix» ii pyAonpoaBjieiinu. lIo-BHAHMOMy, BBicoKaa iimJjopMaTHB- 
IIOCTb 3TIIX AByX B3aHMOCBH3aiIHBIX npH3IiaKOB oGhHCHHeTCH IiaJIIIHIieM B py- 
AOhochoh Marne 3iiaaiiTejibiiBix KOJinaecTB (Jjiioiiaob, KOTopbie npii b3pbibhbix 
HBJieilHHX MOryT, C OAHOfl CTOpOIIBI, BBI3BIBaTb nOHBJieilHe «3pynTHBIIBIX 
6peK x nui», a c Apyroii — npiiBOAHTb k HHTeiiCHBiiBiM MeTacoMamaecKHM hb- 
JieniiHM KaK na MarnaTHaecKOM 3Tane (noaBJieiine Marne3najibHBix CKapnoB), 
TaK ii ocoGeimo miipoKO b nocTMarMaTiiaecKiiii 3Tan, KorAa noaBJiaeTca Gojib- 
man Macca BBicoKOTeMnepaTypiiBix MeTacoMaTHTOB (CKapnoB). IToAoGHBie hb- 
jiemiH xapaKTepiibi ajih «6ojiee 3HaanMbix» MecTopojKAeiiHii. 

BbicoKaa HinJiopMaTHBiiocTb npH3iiaKa ochobiioctii njiarnoKJia3a iihjkiihx 
ropii3oiiTOB (noMep 23) BBiTeKaeT H3 noBBimeimou ociiobiiocth (Mariie3iiajib- 
iiocth) iicxoAnoro pacnjiaBa, xapaKTepnoro ajih pyAoiiociibix HiiTpy3HH. Cjie- 
AyeT oTMeTHTb B03pacTanne ociiobiiocth njiarnoKJia3a iihjkiihx ropH3oiiTOB ot 
pyAonpoHBJieiiHH k «6ojiee 3HaaHMBiM» MecTopojKAGiiiiHM c npoHBjieimeM ciijib- 
iioh KoppejiHAHOimoH CBH3H c pejieBBiM npH3iiaK0M (r = 0,86). 

BbicoKaa JKe iiinJopMaTiiBiiocTb npH3iiaKa KpeMiieKHCJiOTiiocTii npeA- 
nojiaraeMoro iicxoAnoro pacnjiaBa (noMep 34) oGycjioBJiena oGpaTiioii 3aBii- 
ciiMocTbio 3Toro npH3iiai:a c ociioBiiocTbio iicxoAnoro pacnjiaBa, npnaen 
naGjiioAaeTCH noiiHJKeiine KpeMiieKHCJiOTiiocTii iicxoAnoro pacnjiaBa ot pyAo- 
npoHBJieiiHH k «6 ojiee 3 h a hh m bim » MecTopojKAemiaM c npouBJieiiHeM chjibiioh 
oGpaTiioii KoppejiHAHOiiiioH CBH3H c pejieBBiM npH3iiaKOM (r = — 0,76). 

Hii(|)opMaTHBiiocTb npH3iiaKa JKejie3iiCT0CTii npeAnojiaraeMoro hcxoahoto 
pacnjiaBa (noMep 31) oGbacnaeTca Tecnoii conpHJKennocTbio (oGpaTiioii Kop- 
pejiHAiioiiiioH 3aBHCiiMOCTBio r — —0,75) c Manie3HajibiiocTBio (noMep 30) 
3Toro pacnjiaBa, KOTopaa b cboio oaepeAt HMeeT npaMoe OTiiomeimc k pyAQ- 
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hociiocth o6T>eKTOB n neTponornaecKH xopomo oSbacnaeTca (3oJioTyxmi, 
BacHUbeB, 1967). 

npoHBJieime /KHJibiioro opyAeiieima (nowep 28) ne aBJiaeTca cnjibiibiM 
HH$opMaTHBHHM npH3HaKOM, nocKOJibKy oh xapaKTepn3yeT KaK «6ojiee 311 a- 
aHMHe» MecTopoHxfleiiiiH, TaK n pap; pyAonpoaBJiennn, rne MoryT mieTb MecTo 
pa3Jinaiibie coAepiKaiina nojie3iibix KOMnoneiiTOB. 

neTpoaornaecKii ciuibiibin npii3iiaK — xapaKTep Aii<M> e P eHI l H P 0BaHH0CTH 
iiiiTpy3ira (noMep 13), noMoraiom,nn pa3AeJiaTb MecTopo/KAenna ot pyAo- 
npoaBJiemiH, iiMeeT cpaBiniTejibiio Majiyio HinJopMaTHBiiocTb 3 a caeT ee oc- 
jiaSaeiina co CTopoiibi 6ojiee cnjibiibix KOiiKypnpyioin,HX npn3iiaKOB (nanpii- 

Mep, 31 h 34). 

3acjiyaxHBaeT BiniMaiina ninJopMaTHBiiocTb npn3iiaKa KanneBOCTH npeA- 
noJiaraeMoro hcxoahoto pacnaaBa (iiOMep 33), KOTopbin, no-BiiAHMOMy, aB- 
JiaeTca AonoJimiTejibiibiM k 6oJiee CHJibiibiM npn3iiaKaM auh OTjmana MecTo- 
poa;AeHHH ot pyAonpoaBJieiiim. 

Poab AonojiiiiiTejibiibix npn3iiaKOB nrpaeT paA Apyrnx MaaoninJjopMa- 
THBHblX, HO Ba/KIIblX C HeTpOJIOHiaeCKOH TOHKH 3peiIIia npH3IiaKOB (4, 5, 14, 

20, 21, 22, 38 11 39). 

HeKOTopbie nppi3iiaKii (12, 9, 36) hbjihiotch cbmh no ce6e Majiopa3Jinaaio- 
m,iiMH n BKJiioaeiibi b iiinJiopMaTHBHyio cncTeMy nan AonojiunTejibiibie AJia pa3- 
Jinana orpaiinaeiiiioro KOJinaecTBa o6beKTOB, n pojib nx b npopecce pyAo- 
o6pa30Banna ne coBcen acna. 

OnpeAeaeinibin miTepec npeACTaBJiaeT cpaBiieime nin()opMaTHBHbix cuc- 
TeM npn3iiaKOB, nojiyaemibix npii pemennn nepBon n BTopon 3aAaan 
(cm. pnc. 9.1, Ta6a. 9.5). CpaBiniBaa 3th chctombi MeaiAy co6on, mojkho bh- 
AeTb, hto poab npii3iiaKOB npn nepexoAe ot oahoh 3aAaan k Apyron MomeT 
MenaTbca, 11 iniorAa oaeiib cnjibiio, b cbh3h c n3MeiieiiHeM penn nccjieAOBa- 
iraa. Tan, nanpnMep, iiannane cyjibtjpnAnon BKpanJieiniocTH b Bepxunx ropn- 
3oiiTax niiTpy3im, 6yAyan b nepBon 3aAaae nanSoJiee HinJiopMaTHBHbiM npn- 
3iiaKOM, bo BTopon 3aAaae nojmocTbio TepaeT cboio HinJopMaTHBiiocTb, CTa- 
iioBHCb oSipiiM aim Bcex 3Tajioinibix oSbeKTOB. J^jia penon rpynnbi npn3iiaK0B 
pe3Ko yBejinaiiBaeTca nx ini(J)opMaTiiBHocTb npn nepexoAe k opeime MacmTa- 
6ob opyAeiieima y «npoAyKTiiBiibix» oSbeKTOB (BTopaa 3aAaaa). TanoBbiMn 
aBJiaioTca iiannane cnapiioB n «3pynTHBiibix 6peKann», npoaBJieirae anuibiioro 
opyAeiieima, ocuoBiiocTb nJiarnoKJia3a iraaiiinx ropn3oiiTOB, >Kejie3ncTOCTb n 
KpeMiieKiicjioTiiocTb npeAnoJiaraeMoro hcxoahoto pacnaaBa. ^jih Apyron 
rpynnbi npn3iiaKOB xapaKTepna npoTiiBonojioaniaa TeiiAeiin,na, t. e. yMenb- 
menne ninJopMaTHBiiocTn npii3iiaKOB 2, 6, 8, 12, 13, 17, 21, 22, 32, 35, 36, 
37 n 40. PaA npn3iiaKOB lie H3MeiiaeT CBoen HinJopMaTiiBiiocTH npn nepexoAe 
ot oahoh pejin k Apyron, k TaKOBbiM OTiiocaTca npn3iiaKH 9, 14, 20 n 33. 

HenoTopbie npn3iiaKii, HMeioipne 6oJibmoe neTpojiornaecKoe 3iiaaenne, 
ocTaioTca Majionii(J)opMaTHBiibiMH min Henin|)opMaTnBHbiMH nan b nepBon 3aAa- 
ae, Tan n bo BTopon (noMepa 4, 5, 7, 10, 11, 15, 16, 18, 25, 29, 38 n 39). 
IIo-BnAHMOMy, aacTb H3 iihx ne HMeeT OTiioraeiina k pean nccjieAOBaniia (7, 
10, 11, 25 n 29), Apyrne aBJiaioTca HeninJopMaTHBiibiMH no paAy npnann, 
CBa3aniibix c ocoGeiinocTaMH pemeana bthx 3aAaa. Tan, npn3iiaKH 4 n 5 
(najinane AHtjMjjepeimHpoBaiiiibix cepnn JiaB n nnKpiiTOBbix 6a3ajibTOB bo BMe- 
m,aioin,nx TOJim,ax, xapaKTepii3yiom,nx najinane 11 a rjiy6nne oaaroB Manie- 
3najibHOii An(J)(|)epeHn;Hpyioin,enca MarMbi), necnoTpa 11 a Sojibmoe neTpoaorn- 
aecKoe 3Haaenne, b nepBon 3aAaae 0Ka3ajincb neiiii(|)opMaTHBHbiMii, a bo 
BT opon — Majionii(|)opMaTHBnbiMii. OSbacnaeTca Majiopa3Jinaaioni,aa pojib 
3 thx pernomibix npn3iiaKOB, no-BHAHMOMy, TeM, hto onn xapaKTepiibi 
TOJibKO AJia HopiuibCKoro panona, a ne AJia Bcero pernona. Kpowe toto, 
b HopnjibCKOM panone oral b paBiion Mepe xapaKTepn3yioT nan «6oaee 3iiaan- 
Mbie», Tan n «Menee 3HaaiiMbie» MecTopoaiAenna. PtosTOMy b nepBon 3aAaae 
ohii nrpaiOT pojib AonojiiiiiTejibiibix npn3iiaKOB, a bo BTopon 3aAaae ycTynaioT 
MecTo 6oaee ciuibiibiM npii3iiaKaM (23 11 34), KOTopbie necyT b ce6e nmJiopMa- 
Hiiio o pa3Jiiiann Bcex (Tpex) STajioinibix KjiaccoB. 
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HecMOTpn na 6ojibmoe neTpojioriinecKoe siianeinie, npii3naKH najiHHHH 
sepxHHX TaKCHTOBbix n nHKpiiTOBHX ra66po-AOJiepHTOB (noMepa 15 h 16) 
0Ka3ajmcb iiemi(|)opMaTiiBiiLiMn b o6enx 3aAanax, xoth mojkho 6 hjio 6 bi npefl- 
nojiaraTb hx 3HaHHTejibiiyio pojib ajih pa3JiHHHH «npo aykthbubix» h «nycTBix» 
o6i.eKTOB. OSbHCHHeTCH 3to 6ojiee 3HaHHTejibHOH pojibio Apyrnx KOHKypnpyio- 
ipnx npii3HaKOB (27, 30, 34 n 37), HCKJiioneiiHe Jiio6oro H3 kotopbix oSycjio- 
bhjio 6bi noBBuneinie 3HaneHHH npii3iiaKOB 15 h 16 p,jih pa3AejieiiiiH oSbcktob 
b nepBoil 3aAane. HeiiinJopMaTiiBi-iocTB bthx npii3HaKOB bo BTopon 3aAane 
o6bHCHHeTCH HHAHBHAyajibHon MajiopasjiH^aiomen hx pojibio c tohhoctbio ao 
MaTepnajia oSynemiH (16 — npaKTiinecKH ckbo3hoh na 3Tajionax, 15 — pa3- 
BHT npHMepiIO OAHHaKOBO B «6oJiee 3HaHIIMBIX* MeCTOpOH\A6HHHX II pyAO- 
npOHBJieHHHX). 

Henii(()opMaTHBHocTb npH3iiaKa IS ((JiopMa HiiTpy3iiH) b nepBon 3aAane 
oSBHCHHeTCH, C OAHOH CTOpOIIH, MajIBIM pa3BHTIieM Ha «npOAyKTHBHHX» oGbeK- 
Tax, a c Apyrofl — AonojiHiiTejibiiocTbio ero k 6ojiee ciuibiibiM npii3HaKaM. 
Bo BTopoii 3aAaHe HeninJopMaTHBiiocTb stoto npH3iiaKa oSycjioBJiena koii- 
KypHpyiom,eH pojibio 6ojiee ciuibiibix npH3iiaKOB (23 h 34), KOToptie BMecTe c 

(J)OpMOH HHTpy3IIII B KOIieHIIOM CHeTe CBH3aiIbI CO CHei];H(()HKOH COCTaBa H (J)II3II- 
necKHX cbohctb Mariie3iiajibHOH MarMbi (rieTpojiorHH h nepcneKTHBbi..., 1978). 

CTeneiib ManiesiiajibHOCTii h coAep/Kaime mejionen b naiiSojiee SoraTtix 
OJIHBIIHOM ropiI30HTaX HBJIHIOTCH IieHH(|)OpMaTHBHBIMH II MajIOHII(()OpMaTHB- 
hhmh npH3iiaKaMH, necMOTpa na hx Sojibmoe neTpojiorHnecKoe 3HaHeinie, 
cooTBeTCTBemio b nepBon 3aAane h bo BTopon, b cnjiy Ayfijiiipyiomen h aohoji- 
HHTejibHoii hx pojin k 6ojiee ciuibiibiM npH3naKaM (b nepBoil 3aAaHe k 37, 
BO BTopon K 23, 34). 

Pe3yjibTaTH pemeiiHH reojiorHHecKiix 3aAan ho3Bojihiot CAejiaTb cjieAyio- 
mne BHBOAbi. 

C noMoipbio JioniKO-MaTeMaTHHecKHX choco 6 ob pemeiiHH nojiyneiiBi hh- 
$opMaTHBHbie cucTeMBi npH3iiaKOB, KOTopBie no3BOJiHJiH yBepeiino pa3AeJIHTb, 
Bo-nepBBix, pyAHBie h iiepyAUBie AiKjxjpepeniiHpoBaiiiiBie TpannoBBie HHTpy3HH, 
bo-btopbix — « 6 ojiee 3HaniiMBie» h «Menee 3HaHiiMBie» MecTopojKAeiiHH h pyAo- 
npoHBJieiiHH. B pe3yjibTaTe pemeiiHH BTopoii 3aAaHii BBiHBJieiiBi iian 6 ojiee 
HHTepeciiBie o 6 BeKTBi *. K KJiaccy « 6 ojiee 3HaHHMBix» MecTopo/KAemin oraece- 
na HHTpy3HH XanapcKan, KOTopan MomeT 6 bitb peKOMeiiAOBana ajih AeTanb- 
ii bix pa3BeAOHiiBix pa 6 oT. 3acjiy>KHBai0T BHHMaiiiiH h AaJibiienmero H3yHeiiHH 
06 'BeKTBi, HAymne no Ba/KiiocTii BCJieA 3a nepBoil, a HMeHHO,IlHCHHCKO-Bojio- 
ronaiicKaH h HMaiirAiincKaH HHTpy3HH. 

B nepBoil 3aAane b HinJopMaTiiBiiyio CHCTeMy nonajio 6ojibinoe KOJinnecT- 
bo npii3HaKOB, hto roBopiiT o cjioiKHOCTH nocTaBJieHHOH 3aAaHii, a-xh pemeiiHH 
KOTopoii TpeSyeTCH AocTaTonno bbicokiih ypoBeiib H3yHeimocTii oSbeitTOB. 
nojiyaeimaH cncxeMa npii3iiaKOB HMeeT ocuoBiioe CBoe npaKTiiaecKoe 3iiane- 
iine ajih pejien nporiio3iipoBaHHH «npoAyKTiiBHBix» oSbeKTOB, b kotopbix cyjib- 
(JiiAnaH BKpanjieiinocTb b Bepxmix h iihjkiihx ropH3oiiTax HHTpy3HH (npii3iia- 
kh 26 ii 27) jih 6 o ne oSnapy/Kena, jiii 6 o oSiiapy/Kena b aKpeccopiiBix kojiii- 
necTBax. KpoMe Toro, ne TpeSyeTCH 3iiaHiiH no thrum bH/Kiibim MHiiepajioni- 
necKHM h neTpojiorHHecKHM npn3iiaKaM, roBopHipiiM hohtii npHMo 0 npoAyK- 
TiiBHOCTii HHTpy3Hii, KaK najiHHHe Hxiijibiioro opyAeiieniiH (npH3naK 28), 
npHcyTCTBiie AH(|)(|)epeiii];HpoBaHHBix cepnil JiaB h hiikphtobbix 6a3ajibT0B bo 
BMem,aiom,nx Tojnpax (npH3iiaKii 4 n 5), iiajinnue hhkpiitobbix, Bepxunx n 
HH/KIIHX TaKCHTOBBIX ra66po-AOJiepnTOB (npii3HaKii 14, 15 H 16) II (JopMa 
HHTpy3iiii (npH3iiaK 18). 

HmJiopMaTHBHBie CHCTeMBi npH3iiaKOB, nojiyneniiBie c tohiioctbio ao mo- 
Tepiiajia oSyneiiHH h Hcnojib3yeMBix MaTeMaraHecKiix cpeACTB, MoryT 6biTb 
peKOMeiiAOBaiiBi naK coBOKynnocTii KOCBemiBix hoiickobbix npii3iiaKOB. Konen- 
ho, 6ojiee CTporoe pemenne neoSxoAHMo npoBOAHTb no pa3pa6oTaimoH MeTo- 


* Hau6ojiee noflpoSno pe3yji&TaTBi ii3jio»:eHBi b paSoTe «IIeTponoriiH h nepcneKTii- 
bbi...,» (1978). 
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flHKe c noMom,bio 3BM. J^jih ncnojib30BaHiiH noJiyneuHtix ciiCTeM npii3HaK0B 
c pejihio npeflBapHTejibHoro nporH03iipoBaHHH npe^JiaraioTCH cjieflyiomne 
ypaBiiemiH. 

1. nponio3a «npoAyKTiiBHbix» HHTpy3im c ncno.nb30BaiiHeM Pj 

(Ta6.n. 9.5). 

y — 0,14-^27 -f- 0,071 -x 13 4- 0,06'.r 32 + 0,056 <c 21 + 0,056-.r 37 + 

+ 0,05 -x i0 0,049 -x xl -j- 0,048 -x 12 ~r 0.045c 35 + 0,042-;r 36 + 

+ 0,039 -z 3 + 0,039-a ; 3 3 — 0.036 -x 23 -j- 0,032-;c.,.o -j- 0,03 -x 2 + 

+ 0,025 -a; g + 0,024 -x w + 0,023-ar 14 -f 0,023-a** + 0,022-a: 30 + 

+ 0,02 -x 6 + 0,019■ Xg - 0,014 ■ x-, -f 0,012-* u + 0,012-4 0,012.x 26 . 


T a 6 ji h n; a 9.7 

Pe3y.’ii»TaTW npe^BapiiTe.ibHoro nporH03iipoBaHii;7 <<npoAyKTHBHoem v > HiiTpy3im ir mx nep- 

cneiiTUBHOCTif 



n p u m e h a h ii e. — BejiiiHKHBi npimaHJie/KHocTii k KjiaccaM «np onyi.TiiBHBie» h «nyc- 

TBie», noJiyneHHBie cooTBeTCTBeHHO no Pj n P^ (cM.TaSji. 9.5); -— b'Jihhhhbi nPiiHajjJieTKHO- 

ctm k KjiaccaM «oojiee 3Ha r niMBie» h «MeHee 3iiaHHMBie» MeCTopO/Ksemin n k KJiacey pyHonponBJieimHj 
nojiyneHHBie no Pj (cm. TaCiji. 9.5). HhtpY3Hiz I-Iko Henan (09), TaJibMHHCKax (70) n tlTxaxciraH 
(71) BKjnoneHBi nonojiHHTejibHO b npomo3 no MaTepnajiaM, nojiyneHHBiM no3H<e. 
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HnTpy3HH, KOTopaH MO>KeT 6 bitb OTHecena k K.naccy «npoAyKTHBHBie», 
flonmna coflepaxaTb Tanoe KonunecTBo npii3naKOB 113 Tex, HTonepenHcneHBiB 
ypaBHemiH, htoSbi y > 0,5*. IIpii 3 tom cyMMiipoBamie K03i()<()nD;iieHT0B 
nponcxoAHT b 6ojibmHHCTBe cnynaeB, Korp,a npii3HaKii BBinojmeHBina oSbeKTe, 
KpOMej^g, Xg, X 20 , X 7 H X lx — flJIH 3THX npiI3HaKOB CyMMIipOBaHHe npOBOAHT- 
ch, Kor^a ohii ne BBinoJinenBi na oSneKTax, npimeM x npiiHimaeT 3iianeiiHe 
jih6o ,,1“, jiii6o ,,0‘ : . 

2. nporH03a nepcneKTiiBHOCTii pyAiiofi HHTpy3iin. 

y - [O.ll-a-a + 0,039-a: 2S 4- 0,006-a,- 4 -4 0,006-a; 5 + 0,01 l-x 13 + 

+ 0,008- 2 ^ 4 + 0,015 -a:, + 0,017+ 0,257-:c 19 + 0,006-0,0417(36 — 

- x 20 ) + 0,007-0,024-(60 - x n ) + 0,235-0,032-(^ - 65) + 

+ 0,0565-0,031 -(52,3 — x sl ) + 0,0354-0,038(^3 — 9) + 0,16-0,0126(805 — 
- x 3i ) + 0,011 -0,143■ (197,8 - *,„)].0,7 + 0,3. 

B flamiOM ypaBHemin, b 3aBiiciiMOCTii ot BiiAa npii3HaKa, x imeeT niic- 
jioBoe BBipa/Kenne b cooTBeTCTBim c i-icxoahoh Ta6ji. 9.1. 

HHTpy3iiH, KOTopaa Moa-jeT 6 bitb OTHecena k K.naccy «6ojiee 3HamiMHX» 
MecTopo/KAeraiii, Aonmna coAepmaTB TaKiie 311 anemia npn3HaKOB H3 Tex, hto 
nepemicjieHBi b ypaBHemm, hto6bi y > 0,75; k K.naccy «Menee 3HanHMBix» — 
0,4 < 1 / < 0,75 **. 

Ho pe3ynbTaiaM npeABapiiTe.nbHoro nporH03iipoBamiH k K.naccy «6onee 
3HamiMBix» MecTopoaiaeiiiiii othochtch HHTpy3im XanapcKaa n ll.Maiirflmi- 
CKaa, 3acny>KHBaeT BiiiiMaiina 11 EtHCiiHCKO-BonoronancKafl HHTpy3iia, hto 
xopomo comacyencH c nonynemiLLUii panee 6onee CTjioriiMii pe3ynbTaTaMii. 

nonynemiBie niKjiopitaTiiBiiBie ciiCTeiiBi npii3HaKOB no nepBoil h BTopofl 
3aAanaM OTpamaioT BanaiBie ocooeimocTii pyAOiiociiBix HHTpy3ira 11 sioryT 6 bitb 
iicnonb30BaHBi ahh pasBiiTiia ii.nii nocTpoemia neTponomnecKiix MOAenen n 
npopecca pyAOo6pa30BamiH. B cbh3ii c 3thm cneAyeT oTMeTiiTb, hto nonynen- 
HBie cucTeMBi npii3iiaKOB iioryT 6 bitb ne eAiiiiCTBeimo bo3Mo;kiibi.mii, h, KaK 
BBiacHHeTca n3 A3HHOU paSoTH, ne cneAyeT ncnonb30BaTb necKonbKO na- 
pannenbHBix no 3HamiMOCTii n c.\ibic;iy npii3HaKOB. Tan KaK sto ne AaeT npo- 
HBIITbCH B IIH(J)OpMaTIIBHBIX CIICTeMaX IieKOTOpbUI H3 HIIX. IieCMOTpfl na CHnwioe 
hx neTponoranecKoe 3HaneHiie. 


* npimep pacneia juia HHipv3inr ropbi 3vo b nepBOii 3anane: y = 0.14 -f 0,071 + 
-1- 0 + 0,056 + 0,056 - 0.05 + 6,049 + 0.048 — 0 ± 0.042 - 0,039+0,0391+ 0,036+ 
+ 0,032 + 0,03 + 0,025 + 0 + 0,023 + 0.023 +0,022+0.02+0,019+0,*14+ 0,012+ 
+ 0,012+ 0,012=0,STO. fljta ocTantHHx oCieKTOB pe3yni>TaTH npiiBeaenH b TaSji. 9.7. 

** PacneTW ajih »npo. r (YKTHBHLiX'> ooi>eKTOB npiiBeneaH b xa6n. 9.7. 




3AKJIK)^EHHE 


P e3yjiLTciTH npoBeAeiiiiBix iiccjieAOBamra b coneTaiiiin c 6oraTBiM ohbitom. 
naKonjieHHBiM npn iisynemiH HopiiJibCKoro n TajniaxcKoro pyAHO-MamaTH- 
necKiix y3JioB, no3BOJiHiOT cijiopMyjiiipoBaTb KOMnjieKC naii6ojiee SjiaronpiiHT- 
h bix npii3iiaKOB ajih hoiickob Aii$(|)epeHn,iipoBaiiiiBix TpannoBbix iiHTpy3iig 
c npoMBinuieHiiBiM MeAHO-HiiKejieBBiM opyAeiieimeM. 

1. PernoHaJibHbie CTpyKTypHO-TeKTOHunecKHe noiiCKOBBie (fiaKTopu onpe- 
AejiaiOTCH aHOMajibHBiM cxpoeHiieM 3eMiioii Kopbi ii b nepByio onepeAb bo3abi- 
MaHneM noBepxiiocTii MoxopoBiinuna, neoAnopoAiiBiM CTpoemieM $yiiAa~ 
MeHTa, oSycjioBJieiniBiM conjieHeiineM pa3ii0B03pacTHBix 6 jiokob, ohtii- 
MaJIbHBIMII MOipHOCTHMII HeXJia II 06pa30BaiIIIHMII BBICOKOKOIITpaCTIIBIX CTpyK- 
Typ (BanoB, MynbA) c OAHOBpeMemiBiM B03o6HOBJieimeM ABii/Keium Sjiokob 
(JyHAaMeiiTa n 3ajio>KeiiiieM rjiy6iiiniBix pa3JiOMOB, iiMeiom,iix pyAOKOiiTpojm- 
pyiomee 3iianeHiie. Ba/KiibiM noncKOBBiM (JaKTopoM npn 3tom hbjihbtch najiii- 
nne aiiTiiKJiiiHajien, noiiepemiBix k npocTiipaiimo MyjibA, coBnaAaioipiix c oce- 
bbimii jiiiiiiihmii pa3JiOMOB (JyiiAaMeiiTa. H3BecTiiBie MeAiio-iniKejieBBie y3jm 
KoimeiiTpnpyiOTCH Ha ynacTKax nepecenemiH MarMonoABOAHipiix pa3JiOMOB u 
aiiTiiKJiiiiiaiieH ceBepo-3anaAiioro npocTiipamiH. EopTOBBie nacTii btiix CTpyK- 
Typ BBipa/KeiiBi (JneKcypami n xapaKTepii3yiOTCH ii3MeneHiieM (Japim ii moih,- 
nocTen najieo3oiicKiix OTJiO/Kenim, noHBJieimeM KOiiceAHMeHTan,iioiiiiBix 6peK- 
nim, ncHe3iioBeHiieM cyjibiJmTOB. PyAOKOHTpojinpyiomafl pojib Soptobbix 
HacTefi najieo3oiicKiix CTpyKTyp MO>KeT iiHTepnpeTiipoBaTbCH Kan 6jiaronpiiHT- 
hbih nyTb ajih ABii/KemiH MarMaTimecKiix pacnjiaBOB, n b to me BpeMH 
KpyTBie KpBiJiBH nonepemiBix CTpyKTyp n $JieKcypiiBie nepern6Bi hbjihiotch 
SjiaronpiiHTiiBiMii CTpyKTypHBiMii «JioBymKaMH» ajih JiOKajni3an;iiii HiiKe- 
JieilOCIIBIX IIIITpy3IIBOB, HTO BIIAHO 113 CTpyKTypiIBIX H03Iin;iIH II3BeCT]lBIX 
pyAIIBIX y3JIOB. 

Ochobiibimii .TiOKajibHbiMH CTpyKTypiibiMii cfmKTopaMii, onpe acjih ioiu; hm w 
npocTpaHCTBemioe nojiojKemie pyAUBix y3JiOB, hbjihiotch KpyniiBie TeitTOHO- 
ByjiKaniiHecKiie CTpyitTypBi (MyjibABi). Ka/KAan MyjibAa npeACTaBJineT co6oh 
HCCKOJ ibKo o6oco6jiemiyio TeKTOHo-ByjiKainiHecKyio CTpyKTypy, c pa3BiiTiieM 
ii (JopMiipoBaiiiieM KOTopoii bo BpeMeim ii npocTpancTBe CBH3an HUTpy3iiBiiBm, 
3Kcnjio3iiBiiBiH ii 3(|)(|)y3iiBiiBiH TpannoBBiii MaraaTii3M. Pa3iiiiTiie ByjiKano- 
TeKTOiiiraecKiix CTpyKTyp inneeT Ba/Kiieninee 3iiaHeime ajih Bcero xoAa MarMa- 
Tii3Ma, TaK i-caK ycTaHOBJieiio, hto npoMBrauieHiio-pyAoiiociiBie iniTpy3iiBBi npn- 
yponeiiBi Jiimib k CTpyKTypaM, npoineAiniiM Becb nyTb SBOJiiopiioimoro pa3Bii- 
tiih MarMaTii3Ma, BKJiionaH n Aii$$epeHn;iipoBaiiiiyio cepmo JiaB. 

Bee ii3BecTHBie npoMBnnjieHHO-iiiiKe.AeiiociiBie iiiiTpy3iiBBi npiiyponeiibi 
k ynacTicaM peHTpuRjiiniajibiiBix 3aMBiKaiuiH MyjibA Ha nepeceneiiini nx rny- 
Siihhbimii MarMonoABOAHipiiMii pa3JiOMaMH ii o6pa3yiOT xapaiiTepiiBie pyAHo- 
MarMaTiiHecKiie y3JiBi. Kansan OTAeJibiiaH MaraaTimecKaH Kojionna iijiii pyAO- 
iiocnaH iiiiTpy3iiH b rojioBHoii ((JpoiiTajibiiou) ee nacTii naiiSojiee nepcneKTiiBiia 
na SoraTBie MeAiio-HiiKejieBBie pyABi. rioAo6iio 3T0My ajih ByjiKaiio-TeKToniine- 
ckoh CTpyKTypBi (MyjibABi) b pejiOM iian6ojiee iiHTepeciiBie b npoMBinuieHHOM 
OTiiomeiiiiH iiHTpy3iin 6yAyT pacnojiaraTbcn b rojiOBiioii, naii6ojiee npunoA- 
iihtoh nacxii MyjibABi. ^jih KamAon MyjibABi npeAnojiaraeTCH cboh peirrp, ot 
KOToporo no BOCCTaiimo pacxoAHTCH JieiiTOBiiAHOH $opMBi pyAOiiociiBie xoho- 
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jiiitbi. AKTiiBHoe BHeApemie HiiKejieHocHbix iiHTpy3iiii oSycjioBJiiiBaeT o6pa- 
30BaHiie pa3pi>iBHbix fliicjionan;iin, MejiKiix CKJiaAOK, 6yjj,ima/K-CKJiaflOK, flafi- 
Koo6pa3Hbix iiHi»eKTiiBHbix Teji, peoMop^nnecKiix RaeK, $jieKcypo-c6pocoB, 
CKJiaaoK o6jiei;aHiiH. ycTaHOBJieno Tarnne, hto cnjiomHbie cyjib^iiAHbie /Kiijih 
K onTpojinpyioTCH Tpem,iiHaMii oTpbiBa, KiiJieBbiMii BbiCTynaMii n MyjibAoo6pas- 
hhmii npornSaMii nonBbi MacciiBOB. 

AKTiiBHoe B 03 AencTBiie ^jiioiiAHo-MarMaTiinecKoii kojiohhh Ha BMemaio- 
m,iie nopoAH Bbipa3iiJiocb b o6pa30BaHim TeKTOHiinecKii o6oco6jieHHbix 6 jiokob 
6a3ajibTOB (Kajibflep), BbiflejiaeMbix b nanecTBe «CTpyKTyp npocenaHHH», hbjih- 
K)m,IIXCH BB/KHblM HOIICKOBHM HpiI3HaKOM. B TeCHOH CBH3II II CIIHXpOHHO C 3TII- 
mii npopeccaMii o6pa3yioTCH 3Kcnjio3iiBHbie 6peKHiieBbie nopoflbi, npnMan reHe- 
TiinecKaH cbh3b kotophx c HiiKejieHocHbiMii MacciiBaMii AOKa3biBaeTCH oAuna- 
kobhmii neTpoxiiMiinecKHMii napaMeTpaMii ByjiKaHiinecKiix CTeKOJi n cpeAne- 
B3BemeHHbix cocTaBOB pyAOHOCHbix iiHTpy3ira. 

2. JIiiTOJioro-cTpaTiirpaipHHecKiie ({rnKTopm kohtpojih miKejieHocHbix 
iiHTpy3iiH npeAonpeAeJiHiOTca 6jiaronpiiHTHOH JiHTOJiomHecKoii oScTaHOBKoii 
AAH (JlOpMHpOBaHIIH pyAOHOCHbIX MacciiBOB. y CTaHOBJieHbl ABa ropi!30HTa 
:ioKajni3aii;iiH iiHTpy3iifi. «BepxHHH» pacnonaraeTCH bSjiiibh aaBOBoro 3Kpa~ 
Ha, c.JioiKeH JiaryHHO-KOHTiiHeHTajibHbiMii ocaAKaMii TyHryccKon cepiiH h hhjk- 
hhmii noKpoBaMii TyijpojiaB; «iih>khhh» xapaKTepii3yeTcn nepecjiaiiBaHiieM tjhi- 
hiicthx, ii3BecTK0B0-A0Ji0MiiT0Bbix, aHriiApnTO-MeprejuiCTbix nopoA AeBona — 
KapSoHa. OAHaKo AaiKe b npeACJiax «6jiaronpiiHTHoro 3Ta>Ka» HiiKejienocHbie 
iiHTpy3iin ii36npaTejibHO npnyponeHbi k ropii30HTaM n CBiiTaM, cjioHieHHbiM 
cjiaiipeBaTbiMii rjinmiCTbiMii nopoAaMii (oTjiO/KemiH MaHTypoBCKoii, pa3BeAon- 
hiihckoh, TyHryccKon cepnii), xapaKTepii3yiom;iiMiiCH aHH30Tponiien $ii3hko- 
MexaHHHecKiix cbohctb b npoAOJibiioM n BepTiiKajibHOM HanpaBJiemiHX. ycTa- 
HOBjieHo TaK/Ke, hto HiiKeneHocHbie iiHTpy3im npnyponenbi k ynacTKaia 
pacnpocTpaHeHiiH TeppnreHiio-KapSonaTHoro Tima pa3pe3a najieo30HCKiix 
OTJiO/KeHiiii, coBnaAaiom,iix c npeATyHryccKiiMii (JjieKcypaMii, nosTOMy TaKiie 
ynacTKii cjieAyeT cmiTaTb 6jiaronpiiHTiibiMH AM hoiickob HiiKejienocHbix 
IIHTpy3IIBOB. 

3. ByJiKanojiorinieciaie noiiCKOBbie (fiai.Topbi onpeAeJiniOTCH 3aKOHO- 
MepHOCTHMii pa3BiiTiiH 3Kcnjio3iiBiioH (Japiiii TpannoBoro MarM3TH3Ma. 

OnpeAeJiHH noTeHpnajibHO HiiKejieHocHbiMii CTpyKTypHO-^apnajibHbie 30 - 
iibi c HH3KIIM K03$(|)iii];iieHT0M 3KCHJI03IIBH0CTII (XapaejiaxcKo-HKOHCKan — 
11%, HopiiJibCKo-BoJioroHaiicKaH — 15%, BoapcKo-^ejibKaHCKaa — 14%, 
JlaMCKo-HMaHrAiiHCKaa — 21% ii AP-)> mh npiiAaeM pemaiomee 3HaneHiie 
(jiJHOBAHOMy pe/Kimy MarMaTiinecKiix npopeccoB, oSycjioBiiBineMy cnepii^iiKy 
b npoHBJieHim 3Kcnjio3iiBHoro, 3(Jx)py3UBHoro ii niiTpy3iiBHoro MarMaTii3Ma. 
He3HaHiiTejibHaH B3pbiBHan AenTejibHocTb Ha onpeAeneHHbix 3Tanax Marna- 
Tii3Ma 6jiaronpiiHTCTBOBa.ua coxpaHemno ycTonmiBoro (JunoiiAHoro peiKima, 
iieoSxoAHMoro npn npopeccax (jpopiviiipoBaiiiiH iiiiKejieiiocHbix miTpy3HB0B. 

AHajiii3 npocTpancTBeiiHoro pa3Mem,eHiiH najieoByjiKaHOB b JioKajibiibix 
TeKTOiio-ByjiKaiiiiHecKHX CTpyiiTypax noKa3a:i, hto nojnireiiiibie najieoByjiKa- 
hh, pacnojiaraiomiieor b npeAeJiax pemoHajibHbix rpaBiiTapnoHHbix MaKCii- 
MyMOB, nepciieKTHBiibi jnmib Ha MarHeTiiTOBoe ii MeAiioKOJineAaHHoe 
opyAeHeHiie. 

HiiKejieHOCHbie HHTpy3HH, c kotophmii npocTpaHCTBeHHO coBnaAaioT 
rpynnbi MOHoreHHbix Tpy6oK B3pbiBa, pacnoJiaraioTCH no nepnijpepiiii onaroBbix 
3 oh noJinreHHbix najieoByjiKaHOB, xoth KopHeBbie 3ohh pyAHO-MarMaTiinecKiix 
y3JioB ii ckjiohhiotch b CTopoHy penioHajibHbix rpaBiiTapnoHiibix MaKciiwyMOB. 
OopMHpoBamie HHKejieiiocHbix niiTpy3im CBH3ano c 6oJiee ho3Ahiim STanoM 
MarMaTH3Ma, c iiajiiraiieM b cocTaBe $jiioiiahoh $a3bi $Topa ii 6opa, coxpaiie- 
Hlie KOTOpbIX B OTHOCIITejIbHO 3aKpbIT0H CKCTCMe HBJIHeTCH 6jiarOHpiIHTHbIM 
MOMeiiTOM npn (JopMnpoBamni MeAHO-miKejieBbix MecTopoiKAeHHH. 

4. I^irajiiiiHoe pa3BiiTiie MarMaTii3Ma xapaKTepHo b ochobhom j\hr pafio- 
IIOB pa3BIITIIH pyAOHOCHbIX IIIITpy3IIH C 06a3aTejIbHbIM yCJIOBIieM HajIIIHIIH 
Aii$$epeHii;iipoBaHHOH cepnii nas paHHero 3Tana MarMaTH3Ma, iipaiiHiiMii 
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HJiBHaMH KOTopou hbjihiotch cy6m,eJioHHBie h niiKpiiTOBtie 6a3ajiBTBi. CTenenb 
rJiySiiiiiion AH$<|)epeiin;Haii,HH 6a3ajiBTOB b nepnoA III — V $a3 nocTeneimo 
ciuiHiaeTCH npn CMene aiiTHApoMiioii 3BOJiion,iiH MarMaTHnecKHX onaroB na 
roMOApoMiiyio. HanBoJiee OTneTjiHBo rJiySnimaH AiifM^epenpiiapiiH npoHBH- 
jiacb b TeneiiHe BTopoii TeKTOiio-MaraaTHHecKOH $a3Bi c nocjieAOBaTejibiibiM 
aHTHflpoMHBiM xapaKTepoM H3JIHHHHH AH(|)(|)epeiin;HpoBaiiHon cepnn JiaB. OAiia- 
ko 3Ta oco6eiiiiocTB CBoucTBeima Jinnib ceBepo-3anaAy IIpeATauMBipcKou 
CTpyKTypno-(|)opMaD;HOHHon 3ohbi. Ha ocTaJibiioii TeppiiTopnii aiiTHApoMiibin 
xapaKTep sbojiioijhh MaraaTHHecKiix onaroB BBipamen cjia6o. CjieAyeT 3aMe- 
THTb, hto 3(|)(|)y3HBiiBifi MamaTH3M Boo6in;e h JiaBBi flii<|)(J)epeHmipoBainiou ce- 
pnn b nacTiiocTH b Ka/KAou TeKToiioMarMaTinecKon CTpyKType o6jiaAaiOT cbo- 
HMH CnepH^IIHeCKHMII neTpOXHMH’ieCKHMH OCo6eiIHOCTHMIi, HTO MO/KeT 6 bitb 
HcnoJib30Bano npn BBiAeJieiuiH nepcneKTHBiiBix njiomaAeu ajih hohckob pyAo- 
huchbix HiiTpy3iiii. ycTanoBJieno, hto iianSoJiee ochobhbimh hbjihiotch hhkph- 
TOBBie 6a3aJiBTBi XapaejiaxcKoro pyAnoro y3Jia, a nan6ojiee KpeMiieKHCJibi- 
mii — niiKpiiTOBBie 6a3aJiBTBi HManrAniiCKoro pyAnoro y3Jia. no CTeneira 
ociiobi-iocth cpeAneB3BeineiiiiBie cocTaBBi hiikphtobbix nopoA pa3JiiiHiiBix 
CTpyKTyp pacnojiaraioTCH b cjieAyiom,eM nopHAKe: JlaMCKO-MHKnaiiAHiiCKaH 
TeKTOiio-MarMaTiinecKaH CTpyKTypa (1,37), IlopiiJibCKHH h XapaejiaxcKHn 
pyAHBie y3Jibi (1,34—1,35), ceBep BojioronaiiCKon MyjibABi (1,33), IlMaiirAHii- 
ckhh pyAHBin y3eji (1,30), IlKoiiCKan h AnHCKan TeKToiio-MarMaTiiHecKHe 
CTpyKTypBi (1,26). 

OAiia H3 oco6eiinocTeu MarMaTH3Ma IlopiiJibCKoro paiioiia, npncyman 
no c iTi-i HCKJiioHHTejibiio njiom;aAHM pacnpocTpaiiemiH HHKejieiiociiBix miTpy- 
3iiii,— coBnaAeime b neTpoxHMimecKOM OTHomemm cxeM rjiySninioH sbojiio- 
n,iii'i JiaB pamiero 3Tana MarMaTH3Ma (BTopoii $a3Bi) h BiiyTpHKaiiepHofl ah$- 
$epenii,Han;iiii BBiAeJieniiBix reiieTunecKiix phaob HiiTpy3iiu. 

5. CocTaBBi iicxoAHBix TiinoB MarM, hx sbojiioahh, a TaK/Ke reoxiiMiine- 
CKan cnen,iiaJiii3an;iiH KoiiTpojrapyioTCH khcjiotho-ochobhbim BBaiiMOAencTBii- 
eM KOMnoiieiiTOB b ycjioBHHX pa3JiiiHiioro cocTaaa (Jjjiioiiaob, bjiiihioiahx iia 
XHMH3M pacnjiaBOB h npopeccBi pyAoo6pa30BaiiHH. B CBH3H c stum BBiHCiieiio, 
hto onpeAeJineTCH xapaKTep rJiySiiiinoH AH(|)(J)epeHii,Han;HH mejiomiocTbio- 
KIICJIOTIIOCTBIO (10 ,-k), KpeMIieKHCJIOTHOCTblO (Kp) H CTeneilblO OCIIOBIIOCTH 
pacnjiaBOB (C. o.), npeACTaBJiHiomeii co6oio OTiiomeiiHe meJioniiocTH-KHCJioT- 
hocth h KpeMiieKiiojioTHOCTH. Pa3JiiiHiiBie 3iiaHeHHH 3Tiix Ba/Kiiennuix napa- 
MeTpoB noKa3BiBaiOT pa3JiHHHBin cocTaB hcxoahbix pacnjiaBOB ii oSycJioBJiHBa- 
io t nexpoxiiMiiHecKiie oco6eiiiiocTii Bcex (Japun MarMaTH3Ma (3Kcnjio3iiBiion, 
3(|)(|)y3HBiioH ii iiiiTpy3iiBiiou) ajih cooTBeTCTByionj,iix cy6npoBHiin;Hn hjih tckto- 
iniHecKH o6oco6jieiniBix paiioiioB (jioKajibiiBix TeKTOiio-MarMaTiinecKiix CTpyK¬ 
Typ). Bee OTiiociiTejibiioe Miioroo6pa3me HiiTpy3HBiiBix TpannoB, KoiiTpojrapy- 
eMoe mejioHiiocTbio-KHCJiOTiiocTbio ii KpeMiieKiicjioriiocTbio, yKJiaAMBaeTCH 
b ceMb neTporeneTHHecKiix cepnn, OTpaiKaiomHX xapaKTep rJiySiiimon sbojiio- 
n,HH pacnjiaBOB ot cyry6o H3BecTKOBBix hjih H3BecTKOBo-m,ejioniiBix cepnii no- 
poA Ao m,ejioHiiBix hjih yjibTpaocnoBiiBix mejiomibix. BiiyTpiiKaMepnaH ah<|)- 
$epeHn,Han;HH oSycjioBJieiia ne tojibko H3MeiieiiiieM mejioHiiocTH-KpeMiieKiic- 
jiotiiocth pacnjiaBOB, no h oTiiomeiiHeM b iihx kbjihh k cyMMe mejioneu. 

neTpojiornnecKHn h neTpoxiiMiinecKHn aiiajni3 HiiTpy3HBiioro MaraaTH3- 
Ma b nopoAax IlopHJibCKoro pafloiia noKa3aji, hto nan6oJiee bbicokoh CTenexibio 
OCIIOBIIOCTH B CpeAIieM (1,20) OTJIHHaiOTCH HIITpy3HBBI IlopiIJIbCKOH MyjibABi, 
AJiH kotopbix xapaKTepno cpaBiiHTejibiio BBicoiioe OTiiomeiiHe KajiHH k cyMMe 
iAejioneii. IliiTpy3HBBi IlMaiirAHiiCKOu MyjibABi o6jiaAaiOT nanCoJiee noBBimeii- 
iioh KpeMIieKHCJIOTHOCTblO. PernoiiajibiiBiM 6jiaronpiiHTiiBiM npii3iiaKOM nonc- 
KOB pyAOIIOCIIBIX HHTpy3HH HBJIHeTCH BCeTAa 6oJiee BBICOKaH KpeMIieKIICJIOT- 
iioctb iieAH(|)(|)epeiii];HpoBaHiiBix HiiTpy3HH, neM AH$(|)epeHn;HpoBanHBix. no- 
3T0.viy CTeneiib rjiyGiiinion AH(()(|)epeiin,Hai];HH (OTiiomeiiHe KpeMiieKHCJioTiiocTii 
HeAH(J)(|)epeHn;HpoBaHiiBix HiiTpy3nn k KpeMiieKHCjioTiiocTH AH$(|)epeimHpo- 
BainiBix) ajih paiioiioB pacnpocTpaiieiiHH pyAoiiociibix iiHTpy3im BcerAa BBime 
1 ii cocTaBJineT 1,03 — 1,05. 
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ripoBeAeHHtie uccjieAOBaiiHH noKa3ajni, hto pyAOiioctiocxb HtiTpy3HH 
B 3iiaqHTejibiiou Mepe 3aBiiciiT ot hcxoahoto cocTana pacnjiaBa, ho otiiioab ne 
BHCoKo.MarHe3iiajibHoro, 1160 b 3tom cjiyqae pawe npn iiajiiiqiiii cepBi Bp ha jiii 
oSpagyioTCH cyjib(|)HABi MeTajiJioB. 

6. AHajiii3 neTpoxHMHnecKHX ocoGeiniocTeii AinjADepeiipiipoBaiiiiLix ih- 
TpysHH b penionajibHOM njiaue noKa3BiBaex, hto HEKejienocHH HiiTpy3Hbbi 
m,ejioHH03eMeJibi-;on — KajineBoii b0tbii BHyTpHKaMepxioii AH$$BpeiipHapiiH, 
KOTopne c$opMHpoBajmcb npn B03pacTaron;eM nappuajibiiOM AaBJieiiiiii kiic- 
jiopoAa. 3th HHTpy3HH hbjihiotch npoii3BOAHbiMH ipeJioqiioii H cjiaGoipejioqHOu 
neTporeneTHHecKiix cepnii rjiyGiiiiiiou ah( j]({)epeiip h ap hii pacnjiaBOB. CTenenb 
OCHOBIIOCTH HOAo6hBIX IIXITpy3HH (pjIH CpeAlieB3BemeHIIBIX COCTaBOB) COCTaBJIH- 

eT 1,20—1,30 npn rpejioHHOCTii-KpeMBieKHCJioTHOCTH 910—970, KpejmeKHC- 
jiothocth 720 — 770 h OTHomeniiH KajiHH k cyMiie ipejioqeii 20 — 35. 

AnaJiii3 ycjioBHH BHyTpiiKaMepHOH AH$(|)epeHpHapHH b KoopAnnaTax ipe- 
jioqiiocTb (kiicjiothoctb) — KpeMMeKiicjioTHocTb noKa3a;i, hto AH$<j?epeiipii- 
poBaniiBie HHTpy3HH b iiepsyio oBapeA'B xapaKTepii3yioTCH pa3JiHHiiBiMH neT- 
poxHMiiqecKHMH ocoSejiiiocTHMii h tHGojiee ocdobhbix pynoHocHBix Au$$epen- 
pIiaTOB — HIIKpiITOBBIX IIJIH TpOKTOJIIITOBBIX ra66po-AOJiepHTOB. Kposie Toro, 
COCTaB HOCJieAHIIX, npn HpOHHX paBHBIX yCJIOBHHX, 3aBIICHT OT COCTaBa IICXOA- 
iioro pacnjiaBa, hto OAHOBpeMeinio n npeponpeAeJineT napnpy c ApyrnMH 
(JaKTopaMH CTenenb n noJixioTy paccjioeHHOCTii. Otmohohhbio npeAnocBiJiKii 
no3EOJiHJiii BBiAejiHTb cjieAyioipHe reHeTHHecKHe phabi AH$(|)epeHpHpoBaiiHBix 
iiHxpy3HH: I — HopHJibCKO-TajiiiaxcKHH, iijih riinep6a3HTOBBin — cyGipeJioq- 
hoh; II— HiUKiieTajniaxcKO-BepiioropcKiiH, iijih nmep6a3iiTOBBiH; III — 
Hn/Kiie(J)OKi'iHCKo-3y6oBCKHH, hjih 6a3HT-rHnep6a3HTOBBiu; IV — AjiaMAWax- 
CKO-HaKOX03CKHH, HJIH rHnep6a3HT-6a3HTOBBlii; V — FopCTpoeBCKIIH, HJIH 
rHHep6a3HTOBBIU — II3BeCTKOBIICTBIH. KalKABIH reiieTIIHeCKIIH pHA HHTpy3HH 
B HOCJieAOBaTeJIbHOCTII II3JIO>KeiIHH 6oJiee KpeMIieKHCJIBIH E II3BeCTKOBIICTBIH, 
qeM npeAWAymufl- KpOMe toto, niiKpiiTOBBie ra66po-AOJiepiiTBi KaniAoro rene- 
TiHiecKoro pHAa HiiTpy3iiH 6jih3kii ho cxeneiiH ochobhoctii, o6pa3ya npn 3tom 
pHA ot Gojiee H3BecTKOBiiCTBix HJI6HOB k cyGipejiOHHBiM. B 3tom HanpaBJieiiHH 
3a pepKHM MCKJiiOHenneM B03paCTaeT pyAonociiocTb Hirrpy3HH. CTenoiib ah$- 
(jpepeiipnapHii HHTpy3HH, HHCJieHHO paBiian pa3HOCTii noKa3aTejieii ochobhoctii 
(cTeneiieii ociiobiiocth) Kpaflirax no KpeMiieKHCJioTHOCTii An^epeiipnaTOB, 
TaK/iie 3aKOHOMepno yMeiibmaeTCH no Mepe ciiiiiKemiH ipejioquocTii h yBejinne- 
IIHH KpeMHeKIICJIOTHOCTII IIHTpy3HH. 

KaK noKa3ajiii HccjieAOBaiiHH b oTiiomeiiini pyAoiiociiocTii, 3acJiyH<iiBaioT 
BHHiiaiiHH HHxpy3HH HopiijibCKo-TajinaxcKoro, HuiKHeTajiiiaxcKo-BepHO- 
ropcKoro n Hn>Kiie(|)OKiiHCKO-3y6oBCKoro reiieTiiqecKiix pnAOB, ajih OTAeJib- 
hbix An^epeiipnaTOB kotopbix paccHHTaiiBi ii npiiBOAHTCH neTpoxHMiiqecKiie 
napaMeTpBi, a TaK>ne cocTaBjieiia HOMorpaima ajih pa36paKOBKii HiiTpy3iiH na 
noTeiipnajibiio pyAOiiociiBie n 6e3pyAHBie. 

IleTpoxHMHiecKHe n a p a m e t p bi p y a o h o c ii bi x 
ii ii t p y 3 ii ii: I — HopiuibCKo-TajiiiaxcKiiu reiieTHnecKHii pHA- CpeAmie 
3iiaqeiniH no reneTHnecKOMy pnpy CjieAyioipHe: a) nimpHTOBBie ra66po-AOJie- 
pHTBi: ipeJIOHIIOCTb-KIICJIOTHOCTb (IU,-K — 940 —960), KpeMIieKIICJIOTHOCTb 
(Kp) -<660, CTeneiib ociiobiiocth (C.o.) > 1,45; 6) ojiiiBHiioBBie ra66po-Ao- 
jrepHTBi: IQ,—k — 920—940, Kp — 720—760, C. o. — 1,23—1,30; b) 6e3- 
ojiHBHiioBBie ra66po-AOJiepiiTBi: 111 ,-k — 900—910, Kp — 760—795, C.o.— 
1,14—1,19. II — HuiKiieTajiiiaxcKO-KepiioropcKiiH reneTmecKHH pHA co- 
OTBeTCTBenno (a— b): a — 945—965; 650—695; 1,39—1,45; 6 — 930—940; 
755-785; 1,20-1,23; b — 910-940; 765-805; 1,14-1,19. Ill - Hiimiie- 
(J)OKiiHCKo-3y6oBCKiiH reneTiiqecKHH pHA (a— b): a — 940—960; 680 —735; 
1,30-1,39; o - 930-940; 755-790; 1,19 —1,23; b - 910-940; 765-815; 
1,13—1,19. HanGoJiee nepcneK thbiibi b OTiiomeiinii hoiickob MeAiio-HiiKejie- 
bbix pyA Hiixpy3HH nepBBix AByx reneTHHecKiix phaob. 

7. XapaKTepiIBl.M Hpi'I3IiaKOM IIOpHJIbCKHX HIIKeJieilOCIIBIX liaCCHBOB HBJIH- 
eTCH iiajiiinne MHoroqncjiemiBix (JjianroBBix oTEeTBJieiiiiii, anoi|)H3, 3 iichjio3iib- 
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hlix 6peKmiE, Kpa°Bi>ix ii aniiRajiBHtix 3oh pyponociiBix iiHTpy3iin, paen spyn- 
tiibhbix SpeKnwu, paccMaTpimaeMBix b KanecTBe npaMBix hoiickobbix npii3iia- 
KOB. neTpOXIIMHHeCKIIMH IICCJiepOBailllHMII HOKaSailO, RTO COCTaBBI ByjIKBHH'ie- 
CKI1X CTeKOJI II3 3KCnjI03IIBIIBIX SpeKBIIU, BIITpopOJiepiITOB, peMeilT apynTI-IB- 
Hbix GpeKBiiii, flaiiKii ii paiiKoo6pa3iiBie ano(|)ii3Bi o6pa3yioT epimoe nojie, co- 
Bnapaioipee c cjinrypaTiiBiiBiM cocTaBOM pyponociiBix niiTpy3iiii iijiii nx oTpejib- 
ii bix Hii({w|)cpGiiniiaTOB. npoBepeiuiBiMii HCCJiepoBaiiiiHMii ycTanoBJieno, bto 
anot|)ii3Bi ii (JjiaiiroBBie OTBeTBJieiniH niiKejieiiociiBix HiiTpy3iiBOB npepcxaBJie- 
hbi nopopaMii, cooxBBTCTByiomiiMH no neTpoxiiMimecKiiM napatiieTpaM onpe- 
pe.xemiBiM pinJufrepemiiiaTaM iiiiKejieiiociiBix niiTpy3iin, bto MO/KeT 6bitb c yc- 
nexoM ncnojib30Baiio pjm pa36paKOBKii iniTpy.xiin na noTeiipiiajibiio pyponoc- 
iiBie ii 6e3pypiiBie. 

3onajibiiocTB OTpejibiioro pyponocnoro MacciiBa, npepcTaBjiHioipero oco- 
6 biu miTepec pjm hoiickob, 3aKJiionaeTCH b 3aK0H0iiepii0M iiaMeiieiiiin $opMBi, 
BiiyTpeiniero CTpoeinm, neTpoxiiMiraecmix napaMeTpoB nopop ne tojibko 
no pa3pe3y, no ii no CKJioiieimio iniTpy3iiBa, bto no3BOJiiuio BBipejiiiTb 
ot o6jiacTii BBiKJiiiiiiiBaiiiiH k KopiiHM (JpoHTajibiiyio, peiiTpapbiiyio II 
npiiKopneByio 3 ohbi. 

rieTpoxiiMiinecKiie oco 6 einiocTii BBipejiemiBix 3011 conocxaBiiMBi KaK 
b pejioM pjm Bceii pypiio-MarjiaTiraecKon ciiCTeMBi, TaK 11 pjm KaiKporo pypo- 
iiociioro MacciiBa. (Tpoirra.xbiiBie 3oiibi cjio>KeiiBi nopopaMii cpaBiniTejibiio 
noBBiraeinion mejioniiocxn (mejionHocTii-KiicjioTiiocTn) h KpeMiieKiicjioTiiocTii, 
3 iianeiniH kotopbix 3 aKonoMepno cmi/KaioTCH k npimopiieBBiM 3 onaM miTpy- 
31111. TaK, bo (JpoiiTajibiiBix 3 onax OTMenaeTCH cini/Keinie CTenenn ociiobiioctii 
Kamporo ropii 3 oiiTa, CBJi 3 aiinoro c ii 3 MeiieimeM neTporpaiJnraecKoro cocTaBa 
nopop. IloHii/Keiiiie ociiobiioctii nopop; iiaSjiiopaeTCH TaK/Ke b npiiKopneBBix 
3 onax npn ciiiiJKeiiini CTenenn pin^epeimiipoBaimocTii MacciiBOB 11 BBipaBim- 
BailHII COCTaBOB ropiI 30 IITOB. 

8. TaKCiiTOBBie ra66po-pojiepiiTBi 11 ra66po npepcTaBJimoT co6oii xapaK- 
TepiiBie nopopBi pyponociiBix TpannoBBix iniTpy 3 iin. Cpepime cocTaBBi TaKCii- 
tobbix ra66po-pojiepiiTOB 3 aMeTiio OTjiimaioTCH ot cpepmix COCTaBOB miTpy- 
3 iiii, b kotopbix oini pacnojiaraioTCH,npe>Kpe Bcero 3 aMeTiio MeiibiniiMii copep- 
/KainiHMii Si0. 2 . J],iiana 3 oii COCTaBOB TaKCiiroBBix ra66po-pojiepiiTOB 11 ra66po 
MO/KeT nepeKpBiBaTb piiana 3 on COCTaBOB Bcex pii(|)(|)epeiin;iiaTOB paccjioeniion 
cepim iniTpy 3 iin, CBiipeTejibCTByn 06 yiiacnepoBainiocTii nepBBiMii btopbix. 
J]piH cocTaBa TaKCiiTOBBix ra66po-pojiepiiTOB xapaitTepua Tenpeiipim c B 03 - 
pacTaimeM copep/Kaiiim MgO, Cr 2 0 3 , mejioneii, Ti0 2 , B 03 pacTamm pypo- 
iiociiocTii BMeipaioipiix nx iiiiTpy 3 iiii, npunew caMii immune TaKCiiTOBBie ra6- 
6po-pojiepiiTBi naiiSojiee 6oraTBi cepoii, Mepbio 11 iniKejieM 11 b btom oTBome- 
111111 ip nacTo ycTynaioT pame miKpiiTOBBie ra66po-pojiepiiTBi paccjioeniion 
cepim. no caMOMy $aKTy npiicyTCTBim b pyponociiBix miTpy 3 imx, no cnepn- 
(JiiKe cocTaBa 11 reneTiinecKon cbh3ii c opypeneiraeM TaKCiiTOBBie ra66po- 
pojiepiiTBi 11 ra66po hbjihiotch ciijibubim hoiickobbim KpiiTepneM 11a cyjib<|)iipiioe 
Mepiio-iniKejieBoe opypeiieime. 

9 . MiniepajiornnecKiie KpiiTepnn nsieiOT 6oJibmoe 3iianeiine npn pacnos- 
iiaBaiiiin pyponociiBix 11 6e3pypiiBix iuiTpy3im. HanGojiee bbicokiih pa 3 pe. 1 n 1 - 
TejibiiBin 3t|)(|)eKT nojiynaeicn npn KOMnjieKCiioM iicnojib30Bainiii ocoSeimocTen 
nponBnemm n XHMH3Ma rjiaBHBix nopopoo6pa3yiom,iix Miiiiepajion npn cpaB- 
Heiinii opiioTiimiBix nopop, a TaKme pnaiia3oiioB KOJie6auim nx cocTaBa no 
pa3pe3aM paccjioeiiHBix iniTpy3iin b pejioM. 

nojiO/KHTejibiiBiM MOMeiiTOM na iiaxoiKpeiiiie SoraTBix pyp HopiuibCKoro 
Tima cjiepyeT cmiTaTb ycTanoBJieiiiie b miKpiiTOBBix i'a66po-po:iepiiTax piicji- 
(JepeimiipoBaiiiiBix iiiiTpy3iiii yjibTpaociioBiioii accopiiapim MiniepajioB (Majio- 
>KeJie3iiCTBie ojiiibiib, opToniipoKcen, KJiiiiioniipoKcen, bbicokoochobiibiu njia- 
moKJia3, xpoMiiT), cocTaB kotopbix neceT cjiepbi rjiySiimiBix MarM. 

Ociiobubimii SjiaronpiiHTiiBiMii npii 3 iiaKaMii iianSojiee pypoiiacbiipeiiiiBix 
iiiiTpy 3 im pjm oTpejibiiBix MimepajibHBix biipob na 30 BeM cjiepyiom,ne. 

AciiMMeTpimiioe pacnpepejieime 0 ji h b ii ii a no pa3pe3y iiiiTpy3ini 11 
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iiaKonjieiiiie ero b npnnoAOinBeniiOM ropii30HTe (niiKpiiTOBbix ra66po-floJie- 
Piitob) b KojiiiiecTBe CBbirae 50%, npn ?Kejie3HCTOCTH iie 6ojiee 30—35% <J»g 
komh. OnTiiMajiBiiaa >Kejie3iiCTOCTb Miinepajia b EbicoKOManie3iiajibHbix nopo- 
Aax HHTpy3iiH cocTaBJiaeT 25% Oa komii. , a Anana3on KOJie6aniiH ee no pa3- 
pe3y — 30% <t>a komh. reoxiiMiinecKaH cnepnajiHsapua rjiySuniibix pacnjia- 
bob pyAonociibix HTiTpysuH 0Tpa>KaeTCH b noBbimeimoji coaep>KaiiHH Cr. 3 0 3 
h NiO b Mariie3HajibiiMX ojiiiBHiiax niiKpiiTOBbix ra66po-AOJiepiiTOB. 

IljiariioKJia3bi pyAonociibix HHTpy3ini nopiiJibCKoro Tima HMeiOT 
miipoKiin fliiaiia30H KOJie6aniiH cociaBa no pa3pe3y, b npoaBJieimax pa3Jinn- 
hhx reiiepapiiii .nmiepajia h 30iiajibiibix ero KpncTajiJiax. CocTaB njiarnoKjia- 
3a paimeii reiiepapiiH H3 niiKpiiTOBbix ra66po-AonepiiTOB cooTBeTCTByer 6 i-itob- 
HHT-anopTHTy. nojioiKiixejibiibiH $aKTop — npiicyTCTBiie b npimoAoniBemibix 
nacTHX Aiic{)cJ)epeiiu,iipoBaiiiibix HiiTpy3Hii ropii3oiiTOB 6oraTt.ix njiarnoKjia30M 
nopoA — ocKOBHbix nerMaToiiAOB. 

Iiaii6ojiee nepcneKTiiBiibi na pyAoiiocnocTb paccjioeniibie HiiTpy3HH Mar- 
ne3Hajibiioro noATima nojiimiipoKcenoBoro Tima no A. M. BiuiencKOMy 
(1967). iiKejie3iiCTOCTb o p t o n ii p o k c e n a niiKpiiTOBbix ra66po-AOJie- 
pnTOB pyAonociibix HiiTpy3Hii Bbinie, neM y accon,Hiipyion],ero c hum ojiiiBinia, 
a b ojiHBiiiioBbix ra66po-AOJiepiiTax nao6opoT — >Kejie3iiCTOCTb opTonupoKce- 
na i-in.'Ke, nem y ojiiiBinia. ^jih k ji i-i h o n n p o k c e a o b pyAonociibix 
iiiirpy3HH xapaKTepua BbicoKOKoiiTpacTiiaa pBeTOBan 3onajibiiocTb, npuneM 
b MHuepajiax H3 niiKpiiTOBbix ra66po-AOJiepiiTOB npeo6jiaAaeT 3ejienaH (xpo- 
MHCTan) pa3:iosiiAiiocTb, a b 6e30jniBHii0Bbix — 6ypaa (TiiTaniiCTafl). H3Me- 
iieniiH cocTaaa KJiHiioniipoKcena cim3y BBepx no HiiTpy3Hii ii b iianpaBJieniiii 
neiiTj) — Kpaii sonajibHbix KpucrajuioB HMeiOT iniipoKiie KOJie6amia, conpo- 
EO>KA?>ioro;iieca noBbimeniieM >Kejie3iiCTOCTii, Si0 2 , Ti0 2 , Na 2 0 4 - K 2 0 ii no- 
luiiKemieM KoamiecxBa A1 2 0 3 , Cr 2 0 3 , CaO h MgO. OTJuiniiTejibnoii nepTon 
3e.iieiib!x KAiiiioiinpoKceiiOB H3 niiKpiiTOBbix ra66po-AOJiepiiTOB pyAonociibix 
miTpy3im hbahiotch iian6ojiee Bbiconiie coAepniainiH A1 2 0 3 , Cr.,0 3 , CaO, 
MgO. OTiiociiTe.Tbno noBbimeHiibie Koiin,eiiTpan,iin yKa3amibix Bbime KOMnonen- 
tob b mipoKceiiax xapaKTepiibi TaKine ii ajih Apynix An$cJ)epeiiri,iiaTOB pyAonoc- 
iibix HHTpy3im npn cpaBiieiinii nx c OAiiOTiiniibiMii nopoAajin cjiaSoopyAenejibijc 
ii 6e3pyAHbix niiTpy3iin. 

OKiicuo-pyAHbie Minrepajibi b pyAonociibix HiiTpy3iiflx mieiOT mnpoKiiii 
Anana3on KoaeSaniin c-ocTaBa ot xpomhtob b naKpuroBbix ra66po-AOJiepiiTax 
nepe3 o6orarn,emibie xpoMOM h TiiTaiio.M MarneTiiTbi b ojiiiBiinoBbix ra66po- 
AOJiepiiTax ao TiiTaiiOMariieTHTOB b 6e30JiiiBiiii0Bbix ra66po-AOJiepiiTax 
h ra66po-AiiopiiTax. ripoHBJieiiiie xpoMHiniinejiiiAOB, KaK, BnponeM, 
ii Apynix o6oram;eniibix xpoMOM MimepajioB, o KOTopwx roBopiiJiocb Bbime, 
xapaKTepno a.tii nopiiJibCKiix iiHTpy3iiii c bbicokoii cyjibtfniAnoii pyAo- 
iiacbimeiinocTbio. 

10. B reoxHMiinecKo.n OTiioineniiH iiiiTpy3iin 3anaAiioii nacTii HopiiJib- 
ckoh cy6npoBiiHn,iiH OTJiiinaioTCH bbicokoii KoimeiiTpapiien xpona, KoSaJibTa, 
iiiiKenH ii Me ah npn iih3KOm coAepiKamiti TiiTana, rjiaBiibiM o6pa30M b AHcJxJie- 
peiin,iipOBainibix HHTpy3iiflx. CySnpoBiiiipini CBOiicTBeimo BbicoKoe OTiiome- 
nue HiiKejiH k KoSajibTy h miKejiH k Marmiio. KpoMe Toro, ajih 3Toro pafioiia 
xapaKTepno Becbiia ini3Koe coAepiKamie miKejiH b neAncjKj)epeiin,iipoBaiiHbix 
lIIITpy3HHX. 

Msyneime pyAonociibix HUTpy3ini no3BOJiiuio npeAJioniiiTb ajih iihx ii nx 
Anc))c{)epeiin;iiaTOB rpaminiibie npeAe.ibi coAepiKanim Ni, Cu, Co, Ci‘, Ti/Cr, 
Cr/Mn, Cr/Co, Ni/Cu, Pt/Pd, KOTopne Enojiiie MoryT cjiyimiTb reoxiiMiinecKii- 
mh HHAnKaTopaMii npn pa36paK0BKe pyAonociibix n 6e3pyAHbix HHTpy3iiii. 
Han6ojiee niiTepecnbiM n 3iianiiMbiM HBJineTca OTiiomeiiiie b nopoAax njiaTinibi 
k najiJiaAino (Pt/Pd). PlanpiiMep. aah pyAonociibix iniTpy3Hii OTiiomeiiiie 3to 
6yAeT ne niiHie 0,3 h ne Bbime 0,4. 

Bonpyr iiiiKejieiiociibix iiiiTpy3HH 6 h.th ycxanoEJieHbi reoxiiMiinecKiie 
opeojibi miipoKoro Kpyra ajie.neiiTOB kak TimoMopcJnibix AJia nopoA TpannoBoii 
cJ)opMan,iiH (Cr, V, Ti, Mn h Ap.J, Tan ii coAep>Kam,iixcH b cyjibtJniAiibix pyAax 


11 * 


155 



(Ni, Co, Cu, Pt ii jap,). OpeojiBi iimoiot im(]piiJiBTpaH,noHiiyio npupoAy h pa3Bii- 
BaioTCH no Tpein,miaM h 3onaM TeKToiiiinecKiix iiapyrnemin. Xoth noBeflenne 
MnKposjieMeiiTOB b pa3JiHHHBix cpe^ax nona ne nsyneiio, HecoMiieiiHO, hx 
opeojiBi aojiikebi 6bitb ynTeiiBi npi-i noncKax MeAiio-iiiiKejieBBix pyfl, 

11. PaccMOTpeime m e t a m o p(f> line c kiix ii MeTacoMaTiinecKiix npopeccoB, 
CBH3aiiHBix c hht py 3 hbiibim ii Tpannann CnQiipcKon njiaT(|)opMBi, necMOTpn 
na enje cjiaSyio nx ii3yneiiHOCTb, no3BOJiiiJio panee b cooTBeTCTBini c npniiH,n- 
naMii, H3JioateHHHMH B. A. /KapiiKOBBiM (1966), BBiflejniTB oAiiy MeTaMop$n- 
necKyio n 12 MeTacoMaTiinecKiix (JopMapiin. 

K MarMaTiinecKon — nporpecciiBiioii — CTaflHii M0TaMop(f)n3Ma h nacTiin- 
ho —MeTacoMaT03a mbi otiiochm $opMan;iii-i poroBiiKOB, mi6piiAiio-MeTacoMaTii- 
necKiix nopoA h nacTiinno Marne3iiajibHBie CKapiiBi. OcTajibiiBie MeTacoMaTime- 
CKiie (|)opMaii,iiH nopoA OTiieceiibi k nocjiesiarMaTiinecKoii CTaAnti MeTacoMaTo- 
3a, KOTopan noApa3Aejiena na pannioio mejionnyio, KiicjioTnoro BBimejianiiBa- 
m-ifl n no3AHioio mejionnyio. 

Pa3Bi-iTiie Marne3iiajibHBix h ii3BecTK0BBix CKapnoB, napnAy c bbico- 
KOTeMnepaTypiiBiMii poroBiiKaMii 3iiaHiiTejibiion mow,hoctii, a Taione nojieBO- 
mnaioBBix MeTacoMaTiiTOB xapaKTepno ajih OKOJioiiHTpy3iiBHBix opeojioB 
HiiKejienocHBix iiiiTpy3im HopinibCKon cy6npoBinm;iiii. B o6m;eM njiane CTe- 
neiib KomaKTOBoro MeTaMop<()ii3Ma n, oneBiiAno, moiii,hoctl HiiTpy3HBHBix ope- 
ojiob B03pacTai0T c yBejiiineHiie.M OTHomemifl mejioHHOCTii-KiicjioTiiocTii 
k KpeMHeKiicjioTiiocTii b HHTpy3HHX Bcex HeTporeneTiiHecKiix cepiin, 3a iickjiio- 
neinieM CBepxii3BecTKOBon. npoii3BOAHBie 3Toii cepiin hobth ne 0Ka3BiBai0T 3a- 
MeTiioro B03AencTBiiH na BMem;aioin,iie nopoABi. 

Kan noKa3ajio ii3yneiine MecTopo/KAemiH Tajinax, npii3iiaKOM BepoHTiioii 
pyAOHOcnocTH iiiiTpysim MO/KeT 6bm> caM (JaKT npoHBJiemiH b cbh3ii c iien Mar- 
H03iiajibHBix CKapnoB. Kan nojiO/KiiTejibiiBin noiiCKOBBiii npii3iiaK pyAonociio- 
CTii HHTpy3iiii MOH^eT pacnjeiniBaTbCH iiajiiiniie b i-i3BecTKOBBix cnapnax, cbh- 
3aiiHBix c neio, xpoMCOAepmamero rpanaTa, MajiO/Kejie3iiCTBix BOJiJiacTOHiiTa, 
Be3yBiiana h OTcyiCTBiie CKanojiiiTa. noBBimemiBie coAep/KamiH <()Topa ii 6opa 
b ii3BecTK0BBix cnapnax 6jiaroAapn pa3Bimiio Be3yBiiana, Quothth, anaTiiTa 
ii Apyrnx t|)Top- ii 6opcoAep/Kam;iix MiinepajioB hbjihiotch noKa3aTejieM bo3- 
mc ;e ii oh pyAOHociiocTH HHTpy3HH. B reiieTimecKon cxene MeTacoMaTiiTOB 
Tajinaxa ii3BecTKOBBie CKapiiBi coceACTByiOT c OKOJiopyAHBiMii H3MeHeHHHMH, 
nacTo npeACTaBjieiiHBiMi-1 KBapnj-nojieBomnaTOBBiMii h niipoKceii-nojieBomna- 
TOBBiMii MeTacoMaTiiTaMii, rAe ajib6iiT ii KajiinnnaT MoryT npucyTCTBOBaTb 
B paSJIIIHHBIX COOTHOmeHIIHX. 

OpeojiBi noAeBomnaTii3an;iiH imeioTCH Kan b Tejiax camix HHTpy3ira (njia- 
rnoKJia3HTBi BOKpyr thkciitobbix ra66po-AOJiepiiTOB ii ra66po), TaK h 3a iix 
npeAejiaMii (ajib6iiTiiTBi n Apyriie cymjecTBenno nojieBomnaTOBBie MeTacoua- 
tiitbi, nacTo conpoB05EAaiom,ne cyjib(()HAHoe opyAenenne). 3to mo/K6t o6bhc- 
hhtbch TenAeunjiien k pa3JiO/Kenmo TeMiionjBeTHBix ciuiiiKaTOB c noHBJiemieM 
BMecTo mix nojieBoro mnaTa ii pyAnoro Miinepajia (okhcjiob iKOJie3a jih6o cyjib- 
$haob, ecjiii cooTHomenne pS n p,0., b pacTBopax 6jiaronpmncTByeT 3TOMy). 

HecoMiiemiBie oicojiopyAHBie E3MenenHH npeACTaBJimoT co6ou neAaBHO 
o6napy;EenHBie b cyjib(|)HAHBix pyAax anoMajibiio BBicoKO>Kejie3iiCTBie MeTaco- 
MaTiinecKiie TeMiiopBeTiiBie ciuiiiKaTBi, KOTopBie yKa3BiBaioT na MeTacoMaTiine- 
CKyio npupoAy caMoro opyAeneniiH n hbjihiotch b to ate BpeMH chjibiibim nonc- 
kobbim npii3naKOM na cnjiomiiBie cyjibiJniAHBie pyABi nopiuibCKoro Tima, 
ripiiniiiia B03i-mKii0BeniiH Tex h Apyrnx, no-BiiAiraoMy,— b KonennoM 
cneTe anoMajibiiBie OTKJioneHiiH b xoAe 3bojiioh;iih nocTMarMaTimecKiix 
pacTBopoB b 6ojiee Kiicjiyio o6jiacTb, neM o6bihho b cpeAe ociiobhbix ii 
yjibTpaocH03iiBix nopoA- 

12. rifAPoreoxiiMiinecmie npii3HaKii ajih hoiickob pyAonociiBix HiiTpy3iin 
cboa-Htch k EBiHBjieniiio anoMajibiiBix coAepHianim b boahbix opeojiax ne tojib- 
ko rjiaBHBix pyAoo6pa3yioin;iix ajieMeiiTOB, no n nx cnyTiniKOB. ,D,jih Hopiuib- 
ckoto panona ycTanoBjiena OTneTJiiiBaH noiiCKOBaH acconjiiapHa pyAoo6pa3y- 
iom,nx ajieweiiTOB b BOAax: MeAii, hiikojih, Ko6ajibTa, a TaKHie ajiejieiiTOB- 
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cuyiHHKOB — cepeSpa, pinma, Tiixana, Basaflufl. Coaepatamie 9 toh accoun- 
an,Hii ojiejreiiTOB b BO«ax b anoiiajitiibix KOAiinecTBax MO/KeT cjiy>KHTB npn- 
&IMM noncKOB6iM rnAporeoxiiMiinecKiiM npii3iiaKOM na cyjiB(})i-i;i.noe MesHO- 
iihkgagbog opyfleiieiiiie. Ha kocbghhbix npiiSHaKos iiauCojiBinHn HHTepec 
EpeacTasjiHeT ano.Majii.iioe coaepwcamie cyjiB$aT-noHa b caaSoMHHepaaHSOBaH- 
hbix Bosax, a TctPiJKe naAnxiie XAopiiAHbix jaaTpHeBo-Kaa&mieBBix bor c otbo- 
cnTG.7iBno BBicoKOH MiiHepaAii3aniien (1,0—8 i7a). 

13. Feo^HSireecKiie noiicKOBbie iipiiSHaKn aoajkiibi ncnojibaoBaTbCH h a 
Bcex CTafliiKX reoxoniAecKiix iiccneAOBainiH. II p n periiona.ABHBix noiiCKax 
nepcneKTHBiiBi Ha naAiinne iniKeAeiiociibix iiiiTpy3iiH c cy abcJiiahbiai opyRGHe- 
BHen irnomaAn c anoMaAbiibiM cipoemieM 3eMiion Kopbi, xapaKrepiisyiomi-iecH 
MOiRITJoIM OCaAOHIIblil, MaAOMOIHIIHM IirpailHTIIO-MeTaMOp^HIAeCKjHM)) II OHGHb 
MOIAEBIM «Oa3aiibTOBLIM» CAOHMII. 

Ha CTaAHH oSiRiix hohckob rpaBETapiioHntiMii RaninbiMn ycTanaBAiiBa- 
btch HacbirpenKOCTB qexjia ehtpyshehlimii oSpasoBaiiiiHMii, aiaKcimaAbBBie 
AKaHGHHH KOTOpUX COEHaRaiOT C OCTaTOAHHMII MariiaTEHGCKHMII OAaiaMH 
(KopneBBiMH 30HaMi-i nBJieoBvjiKaiioB). ConocTaBJiGi-iiie b riAaiie KopneBbix 
son Ha.neoByjiKanoB 11 MeAiio-iiiiKeaeBBix pymiLix y3AOB noKasbiBaeT, x ito noc- 
neAHEe npnypoieHH k nepiKjpepiin h a a g 0 b y a k anim g c khx onaroB, k oSnacTii 
EopwaJiBiioro rpaBiiTapiiomioro noAH. B npeyenax rp bbiit ap noil hlix MaKCii- 
uyiiOB c.ieAyeT ostHRaTb Airaib cyALcjEniRHo-MaraeTiiTOEoe 11 MeRHO- koaA eRaH- 
Koe opyASHaHiis, b to Bpeiia i;ai; imKeAenociibie Hinpy3nii gonee EepoimiBi 
b nepn^epHiecREX nacTax rpaEiiTaRiiommx MaKcasxyMOB. 

HiiKeACitociiBie miTpysHH, 3 ajieraiomue b nesiarHHTHbix ocaRoxiibix nopo- 
Aax, BBiAe.AHiOTCii no ManniTHUM 11 rpaBi'ii.ieTpir-ieciaiM nanniai JioKaabHBiMH 
IIOAO/KHTeJIBIIblMll ai-IOMa AIIHXIII, OpiieilTirpOBaHHHMH BKpeCT npOGTlipailHH no- 
poA- Ilpn 3 ajieraami ux b nojie paaBimiH cimBHOitarHiiTHhix acjx^ysriBiiKX 
Tp.annoB — no aoKaabiibiM noaojKHTeaBiiBLU rpaBiiTan ;eoiihbim anoxia ahhm. 

14. Ha ocnoLie jiornKo-iviaTeMaxHnecKiix sieioAOB oSpaCoxKR HH^opMaipai 
no 68 SH(J)$epeHHHpoBaHHBL\£ xpannoBBin noTpysHHii Cn6npcKon naaT^opjiu 
noiiynenbi imiljopMaTKBHBie cHCxesibi npiisnanoB, KOTopBie aroryt 6htb peKo- 
iSCHflOBaHU K3K COBOKynHOCTII KOCEenHBlX nOHCB*BHX npiI3IiaiiOB a An npea- 
BapH’rejibiioro npornosiipoBamin «npoflyKTHBnocTH» niiTpy3iiR n nx nepcnen- 
TiiBHOCTH. PeavAbTaTbi npeuBapiiTGAbHoro nporiiosnpoBaniin xoponio coraa- 
cyioTcn c noAyneniiBiira panee pesyALTaxaMii no paspaSoTaimon MexoyiiKe 
c noMonibio 3BM. Taiaiii oSpason, cpeyn paccMaTpiiBaGMBix «npoHyKTHBiiHX» 
oSneKTOB bbihbaohbi nppBoonepeAHBie: aah yeTaabHMX pa3EeAO aiibix pa6ox 
peKOMenAyeTca HiiTpy3iiH XanapcKan, sacAynniBaioT BHimaniia h AaAbneii- 
mero n3yneHiin HiiTpy3iin HaianrAHHCKan 11 naciiHCKO-BoAoronaiiCKaH. 3 th 
peKOMeHRapiiii, KoneAiio, b SoAbaiofi xiepe onpeACJinioTcn em,e ypoBuesi nn- 
qiopMannii, Koxopon pacnoAaraAn aBTopbi k iiaaaAy pa6oT. 

15. Ilpn ABAbnenmux reoAoro-iioncKOBBix paSoTax peKOMeHflyeTCH cepb- 
esnoe EHHxiainie yReaHTB neTpoAoninecKH:.! 11 noTpoxHsniAecKHM HCC-AeROBa- 
imsiivi .Mar.viaTiinecKiix oSpasoBannii, a iiMei-iHO Rn$$epeHpHpoBaHHOH cepnn 
ABB, II OCoCeilHOCTHH LIiyTpiIKaM&pHOfi AH$$epeHRHaRHH HHTpySIIBOB, 
a xaK>Ke anaAH3y npocTpancTBeiinoro pasMsmennn naaeoByaKaHou iight- 
paAbiioro xiina. 
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